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INTRODUCTION

In April 1978, NASAs Office of Séace Transéortation Systems
coumissioned the Georgetown.Un?lersity'craduate School "Space UGtiliza-
tion Team," under the direction of Dr. T. Steéhen Chéston, to under-
take a preliminary study of the eﬁerging interest of the social science/
hunanities community in séace utilization conceﬁts. The historical
context of this study is described in the Community Assessment section
(Overview of Tecﬁnology and Society).

The contract required the Team to (a) assess the academic social
sciences/humanities community, specifically: developing a list of its
meibers, conducting a current literature review, handling relevant
correspéndence, developing a list of current and planned academic
courses, and generating a preliminary matrix of relevant social sciences;
and (b) determine the academic scope/focus of a proposed social science
;;ﬁEe-related journal, spécificclly: identifying technical topics to
be reviewed (tﬁrough such approaches as r;;iewing relevant literature
and consulting with industry/government experts), defining academic
scope (through such approaches as developing a matrix of core disciplines
and consulting experts), identifying disciplines which should be
represented in the editorial board/reviewer system (and suggesting
potential editors and reviewers), and assessing the time and funding
necessary to develop a self-sustaining journal (including analysis of

costs, income, general organizational structure, marketing/distribution,

and funding sources).

On several occasions the Team determined that further data collection

was cither essential or advisable. These efforts to supplement and

enhance the utility of the study are detailed within the body of this

final report.
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CONCLUSIONS/RECOMMENDATIONS

Major conclusions and recommendations of the study are presented

below:

I. COMMUNITY ASSESSMENT
A.. Conclusions

1) A substantial and growing number of scholars are studying
the space program from a social science/humanities per-
spective. Ianterest on the part of these scholars can be
expected to increase as Shuttle-based space utilization
projects are approved/undertaken.

2) The existence and future growth of an emerging community
of social scientists 1nterested in space has important
implications for NASA.

A. NASA will increasingly require objective social science
input as the goals of the space program focus on -
meeting Earthly needs through the application of space
technology. By establishing a two-way communication
mechanism with the academic comnunity already studying
social science aspects of space utilization, NASA
can obtain access to high-quality research and review

- of mission-related social sciences. Much of the
quality research identified in the present study
was not funded by NASA, or otherwise integrated into
the planning process.

B. The absence of such a communication channel may cause
the space agency to become isolated from the mainstream /9
of social science research, thus necessarily rendering *

proposed future space projects less relevant to social
needs and realities.

B. Recommendations

1) Beginning at the concept development stage, NASA should
seek to foster interaction between space planners and
social scientists. More specifically:

A. In the near—term, NASA should seek to promote the
growth of the interested academic community by pro-
viding assistance in the development of resource
materials and by encouraging the growth of peer re-
view and interaction among members of the community.
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II.

1)

2)

As Shuttle-based utilization projects are planned

and implemented, it may be useful to support more
comprehensive social science input. At that time,

NASA may wish to consider supporting a social science
research clearinghouse, analogous to the Lunar Planetary
Institute in the physical sciences. Such an organiza-
tion might conduct research, offer social science
fellowships for advanced studies, and provide a forum
for the dissemination of research.

-C. Impact of Implementing Recommendations

NASA would receive assistance in:

A.

C.

Planning socially-relevant space technologies.
Evaluating mission planning.

Identifying and utilizing existing social science
data applicable to agency activities.

NASA would assist the academic community in accord with
agency policy.

By providing a focal point for research input.

By providing the directions for future social science
space research.

By helping to insure a professional approach to space
social science research by providing for peer review
and interaction. This would result in the long-term
development of an academic community with a multi-
technology viewpoint.

JOURNAL FEASIBILITY

A. Conclusions

1)

2)

Some professional communication mechanism for interested
scholars is necescary, but it is doubtful that a quarterly
publication is feasible at this time. Financial consid-
erations are the primary reasons for this conclusion.

Even if financially feasible, such a2 journal should be
independent of NASA, aerospace corporations, or other
identifiable "interest groups" to insure the full credi-
bility of the publication.

B. Recommendations

1)

NASA should examine alternative forms of written communi-
cation mechanisms, such as a "handbook" of basic materials
relevant to the social sciences.

o A s o



C. Impact of Implementing Recommendations

1}

NASA would not be committed to the rigorous schedule
of maintaining a quarterly publication schedule, but

would be able to provide basic materials to interested
scholars.

[
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COMMUNITY ASSESSMENT

The contract required a multifaceted assessment of the social science
community interested in space utilization. Major components included:
(1) a listing of the community members, including institutional affilia-
tion, time involved in the field, specific interests, and scholarly pro-
duction; (2) a review of current literature; (3) the construction of
a preliminary matrix of related social science disciplines, based on consul~
tations and available resource material; (4) the management of correspon-
dence with interested individuals and groups; and (5) an examination
of current and planned academic courses. The Space Utilization Team
chose a survey of the social sciences community as the optimal means of
obtaining information on community members and current/planned courses.
The survey was expanded to gather relevant infcrmation on the social
science community beyond that required by the contract. Survey respondents

and other experts were consulted (both personally and through the litera-

‘-

ture review) to enhance the quality and pertinence of the preliminary

matrix of related social science aisciplines. The matrix was reviewed
and revised repeatedly to insure maximum utility.

The Team's assessment of the social science community should serve
several functions, including: (1) providing a preliminary overview of the
level of activity and interest in the social science community concerned
with space utilization, emphasizing streng.hs and weaknesses of the community
and identifying knowledgeable institutions and individuals; (2) serving as a
basis for subsequent NASA interaction with the social sciences; and (3) pos-
sibly suggesting new insights or procedures to NASA planners.

A preliminary assessment of the interested community of social science
scholars is also timely in light of the need for social science analysis of spa«

utilization and the potential utility of such research, as the overview notes.

5
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OVERVIEW OF TECHNOLOGY AND SOCIETY

Technology inherently creates new opportunities but simultaneously
generates new problems of unknown dimensions for individuals and society.
Sociologist Daniel Bell contends that: "Technology does not determine
social structure; it simply widens all kinds of possibilities . . . a
single technology is compatible with a wide variety of social patterns
and the decision about the use of the technology is, primarily, a function

of the social pattern a society chooses.” 1

Technology and the Social Sciences

In recent years the continued growth in scientific and techmological
advances has produced applications which frequently result in major
societal impacts--some foreseen, others unexpected. Emmanuel G. Mesthene,
then director of the Harvard University Program on Technology and Society,
noted in 1970 that: "What distinguishes our time (from earlier technolog&—
induced eras such as the 18th century industrial revolution) is less the
fact that technology has important social consequences than our widespread
awareness of that fact and our ~adiness to deal with it." 2

The social analysis of technology now constitutes a significant
research activity--supported by studies undertaken in the academic,
governmental, and private sectors. University programs--especially at
graduate levels--concentrate on preparing students to systematically
analyze the interdisciplinary forces of techuology and society.

Specific social science disciplines, as well as interdisciplinary analysis,

have been applied to individual technologies zad major projects in

response to governmental policies and legislation which promote such




research for the purpose of obtaining diverse insights into optimai
approaches to policy planning and implementation. (This phenomenon is
discussed in greater detail in the matrix-~impact assessment section.)

Scholarly analysis of the social consequences of technology and
technological change definitionally encompasses significant roles for
many, if not most, of the social sciences (Appendix A defines tho ..ozic
sciences for purposes of this study).

Because natural and applied scientific res-:arch can be verified,
while the social sciences, for the most part, cannot, some observers have
argued that the social sciences are substantively distinct from the
natural and applied sciences.

However, recently social scientists increasingly have been attempting
to construct social science researcl. projects to facilitate quantification
and consensﬁs anzlysis. This tread suggests that the distinction between
the so-called "exact" and "inexact" sciences is less valid than previously
supposed.

Regardless of the ultimate evolution of the social sciences, their
utility in addressing the effects of technological initiatives will be
exploited increasingly. 6 And, as more and more scholars assess the
social impacts of technology, both the studies' quality and the analysts'
expertise might be expected to improve. This progression may well pro-

vide an institutional base for comprehensive, long-term social analyses.

Space Technology, Society, and the Social Sciences

The present study should be considered within the broad context
outlined above and within the narrower context defined by space tech-
nologies. The National Aeronautics and Space Administration and space

-

technology have been molded by and within the social/economic/political



environment. Councomitantly, space technology has irfluenced that en-
vironment. A 1970 study sponsored by the Aspen Institute for Humanistic
Research declared that: "Few events are likely to change human perspectives
more than man's hard-won ability to la;nch himself from planet Earth to
explore the reachkes of space."

The study of the inter-relationships between space technology and
society has developed, over time, in a cyclical fashion--generally in
response to NASA program objectives. Major space projects, especiully
manned missions, have generated interest in and the need f.r mission-

related "human factors' social science studies and studies of the

societal impact of the space program. During periods of relative in-
activity in the manned space program, such studies not unexpectedly have
been fewer in number. Given the near-term realization of the neat

major U.S. manned space enterprise--the Space Shuttle-~-NASA plamning
and programming should benefit from a preliminary evaluation of the
relevant social sciences and the community of scholars interested in
applying their expertise to the analysis of Shuttle-based space utili-

zation.

the development of a space-related social science community: 1958-1968

In 1974, Dr. Mary Holman (currently chairman of the department of
economics, The George Washington Universiiy) completed a review of NASA's
contracts and grants in the social sciences from 1958 to 1968 as part

of her book, The Political Economy of tLhe Space Program. One important

conclusion of this ten year review: "Since its inception, NASA has done
much in its attempt vo unde-stand the socio-economic effects of its
actions and programs. A)chough small compared with total expenditures,

about one-tenth of one percent of a ten-year budget, about $35 million,
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was spent for research in the social sciences between 1958 and 1968." 8

While this figure does not reflect all NASA-sponsored social science
research conducted during the period, e.g., social science research on
Yhuman factors" is excluded, it does document NASA's intrinsic interest
in such research. Dr. Holman further noted that "the mandates of the
Space Act are not the sole explanation for NASA's suppor® of research
in the social sciences. Interest in the social and economic effects

of the space program . . . necessarily became the concern of NASA

officials.” °

The Apollo program, in part because of the national commitment of
resources and prestige, inevitably raised social, economic, legal and
policy concerns in many sectors of American society. The interest
prompted by these concerns encouraged some social scientists to analyze
the broad social impacts of space programs on society and, conversely,
the effects of society on the space effort. 10 Some of these studies

" were reviewed or analyzed in books, professional journals, and (to
some extent) the popular press. 1 Respected scholars in some disciplines
addressed the need for this type of analysis, arguing that, in fact,
social analysis was not a luxury but a necessity. 12
Concurrent with this spontaneov. growth of social science interest
in the Apollo program, NASA began to appreciate the necessity of
familiarizing itself with thc real and potential contributions of the
soclal sciences to space program planning and implementation. Through
grants and contracts, NASA sought to focus some of this research in areas
of greatest relevance to the agency.
NASA-sponsored Apollo era social scien-. rei;earch tended to con-

centrate on mission-related human factors u: i :hly specific studies

of the impact of NASA spending on local ana rcgional economies, or on

- : - * ,"‘“‘:‘"“ﬁv-— -
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occasion the legal aspects oi NASA's policies and programs.

As the Apollo program concluded, the interrest level of the social
science community in space research apparently began to decline. For
NASA, the early 1970's were a time of initially Jeveloping the Shuttle
and of planning how best to utilize the opportunities offered by the
Space Tfénsportation System. Because new programs and technologies as
yet were not clearly defined, the social science community interested
in space had no focus for their interest--thus the interest began to

dissipate.

the continuing evolution of a space related social science community:

mid 1970's~present

Beginning approximately in the mid-1970's, however, several pro-
posals for Shuttle utilization were commissioned by NASA, the aercspace
industry, and in some cases, private organizations and individuals. 13
These proposals have been categorized generically by che Georgetown Team
as addressing "space utilization" and generally have envisioned employiné
the Shuttle and/or Shuttle-based technologies in space to pursue objec-
tives such as providing energy, developing new products, and creating
new information and resource development services--objectives with
potentially significant benefits for Earth.

Thes> proposals, especially those receiving attention outside NASA,
prompted a re-emergence of interest in social analysis of the space
program by academic institutions, members of non-profit organizations,
the aerospace industry, and some members of Congress. Additionally,
heretofore uninterested sectors of the public--for example, the public
interest group community~-analyzed, and in many cases opposed, future

Shuttle-related space projects on the basis of perceived social effects. 14

10



This escalating interest of social scientists in space was generated
not only because of the potential impacts on society of space ventures,
but also because of the potential for new advances in the social science
analysis of human interactions within the isolated environments of the
Shuttle and the NASA/European Space Agency Spacelab. 15

NASA's mail on the subject also began to show an increase--seemingly
directly attributable to the emergence of proposed Shuttle-based tech-

nologies, and related proposals for their utilization. 16

the future of the space-related social science communii ; the Shuttle age

As the Shuttle nears completion and initial orbital te;ting, the stage
is set for a new era in space. Dr. Frank Press, director og the Executive
Office of Science and Technology Policy, recently testified that: "The
Shuttle era will continue these (space-induced) changes (in our daily
lives) as it introduces new vistas in science, exploration, and applica-
tions." 17

In the Shuttle age, the role of the social science community will,
in some respects, be similar to the Apollo program role, in spite of
the fact that the era of "space spectaculars" has been supplanted by
a program operating within realistic budgetary constraints and empha-
sizing beneficial terrestrial impacts of the space program. The social
sciences constitute a necessary component of program planning, both
legally and practically. Carrying out the mandates of the still-operative

National Space Act of 1958 will, of necessity, include elements of

social science analysis. The Act requires '"the establishment of long-

. range studies of the potential benefits to be gained from, the oppor-

tunities for, and the problems involved in the utilization of aero-

nautical and space activities for peaceful and scientific purposes." 18

11
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Since the space program is a product of American society, attempts to
understand fully potential benefits and problems neccssarily assumes

an analysis of the social conteat within which the program must operate.
The social sciences have thus traditionally been relevant to NASA.

In another secnse, over the next decade, the social scicnce community
might well assume an even more prominent role in NASA planning. The
Space Utilization Team has identified three trends which may require
greater social science analysis input in NASA planning during the 1980's:

(1) 'The Changing Nature of the Space Program Since Apollo. In

terms of manned space flight (the Shuttle), the primary goals of future
projects will not be limited solely to scientific exploration. Rather,

as enunciated in the Administration's "Fact Sheet on Civil Space Policy" :
"In the future, activities will be pursued in space vhen it appears that
national objectives can most efficicntly be met through space activities."
This increasing emphasis on using space technology to pursue national
goals will requirc a clear view of how those technologies affect society--
which in turn requires an understanding of mechauisms and ‘-ethodologles
employed in the scholarly analysis of socicty, i.e., the social sciences.

(2) Increasing Desire for Public Participation in Agency Decisions.

National policy has been moving toward increasing the public role in
agency deciston-making processes, beginning in 1969 with the National
Environmental Policy Act (NEPA) and continuing today with several agencies'
public participation programs. 19 Legislation and court decisions have
mandated that environmental and social impact statements accompany any
agency proposals likely to affect such corcerns, 20 Already social
scientists are beginning to analyze these programs and their fmpacts--
potentially providing an important input into public participation

programs, social impact assessments, and other mechanisms for public

12



participation in decision-making. Numerous government agencies (including
the Department of Energy, the Corps of Engineers, the Environmental Pro-
tection Agency, and the Tennessee Valley Authority) have recognized that
the societal effects of their programs c;mpel them to seek increased
public involvement and/or social analysis. If NASA takes a similar

approach, the social sciences will be able to provide an external,

- professional assessment of the advantages and shortcomings of varioms

procedures and policies.

(3) Increasing Demand for Mission-Related Social Sciences. Larger

and more differentiated crews will distinguish Shuttle and Shuttle-
based activities from earlier manned efforts. Dr. B.J. Bluth, a
sociologist at the University of California, Northricdge, noted sig-
nificant implications for NASA in a recent communication with the
Georgetown Team: "With the change in the character of Shuttle/Spacelab
missions, the factor of more frequent and routine missions involving
many more people than in the past with direct relatiouships with the
space environment will require a change in management and organization
practices if the missions are to be effective, efficient, and if morale
is to remain good. This trend would imply that NASA will need a larger
social science input as the mission profile develops." 21 An earlier
NASA task group concurred: "Translating our knowledge of social and
political science to the environment of space, and understanding the
special problems and opportunities provided by this environment requires
emphasis by NASA." 22 The ability and opportunity to conduct ground-
breaking sociological experiments may generate experimental data ap-
plicable to the study of societies on Earth, thus stimulating "a real
leap ahead in the quality of human social life in space and on Earth." 23

The need to anticipate and deal with social interaction in the space

13
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environment will challenge NASA and several professionals included in
this study. 24

Dr. Bluth has identified three characteristics of sociological
studies generated in the Shuttle environment which distinguish them from
currently available studies: (1) the physical isolation of the space
facilities; (2) the unique aspects of new jobs which address living
and working in the space facilities; and (3) the level of sophistication
achieved by organizational planners in the last few years. Dr. Bluth
contends that the simultaneous existence of these conditions is unique
and that careful analysis of data generated in such an environment may
yield nev and useful insights into terrestrial social organization.

Each of the above trends, therefore, could intensify the need for
research pertinent to NASA mission/policy planning--and in the case of
research results, may be applicable to a broad range of terrestrial
needs. The cross—-application of space research results to Earth-based
research is quite clear in the case of assessing the impact of NASA
technologies on Earth societies; in the cases of requiring public par-
ticipation and conducting mission-related research, new techniques of
social science analysis might be developed for space research purposes

which could be applied to terrestrial situations.

14
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SURVEY

The survey is the primary means of developing the required list of
scholars currently involved in the social science aspects of space util-
ization, the duration of their interest, their specific areas of interest,
and their-scholarly production to date. In support of the broader con-
tractual goal of assessing the social science community, the survey was
expanded to track the contemporary development and growth of the social
science community interested in space utilization (a copy of the survey
is included as Appendix B). Additional survey questions addressed topics
such as: age; profile of current job; educational background; membership
in professional associations; professional knowledge and evaluation of
space utilization; and experience in relevant funded research.

Such a survey is appropriate for defining the scope and character-
istics of a spontaneous and diverse community, such as the social science
conmunity interested in space utilization., By cataloguing legitimate
social science concerns and assessing professionals available for advice,
NASA can take the first step toward integrating the social science per-
spective into its planning process. Disciplines relevant to NASA planning
include: anthropology, architecture/design, business/management, communi-
cations, economics, education, geography, history, philosophy, political
science, psychology, public administration, religion/theology, and sociology.
Further analysis of relevant fields appears in the matrix section, and a
list of pertinent sub-fields is attached as Appendix A.

The Space Utilization Team, NASA, and a variety of experts reviewed
the final survey for substance, style, and such characteristics as due
concern for respondents' privacy, clarity of language, and unambiguous

question formats.

15



DISTRIBUTION

The Space Utilization Team distributed approximately 600 surveys,
initially mailing to a carefully-screened core list of 175 professionals
with a probable interest in space utilization. The Team subsequently
contacted other social science/humanities professionals and/or depart-
ments likely to be interested in space utilization. Potential respondents
receiving-the survey included: (1) social scientists or humanities pro-
fessionals with a known interest in space utilization, based on the Tean's
knowledge of the field; (2) social science professionals who independently
contacted the Georgetown Team or NASA; (3) individuals referred to the
Team by NASA or interested experts; (4) social scientists or humanities
professionals recommended by survey respondents as candidates for the
survey--currently 283 recommendations have been received, with approximately
145 representing new candidates for the survey (125 arrived in time to be
placed on the mailing 1list); (5) professionals discovered through the
limited literature review undertaken for matrix/journal development;

(6) relevant university programs or departments, including a small sub-
sample of departments listed in the EVIST (Ethics and Values in Science
and Technology) Resource Directory published by the American Association
for the Advancement of Science; and (7) professionals who responded to
survey notices placed in professional journals.

The survey sample excluded members of the press, but included both
a small representative sample of scientists (physical/mathematical) with

social science concerns and interests and a small subsample of students.
RETURN

Realizing that the longer survey (totaling eight pages) would tend

to lower the return rate, the Space Utilization Team employed a telephone

16



outreach program, encouraging potential respondents to participate.

This outreach effort, combined with the explicit interest of most of

the sample, produced relatively high return levels. Approximately

35% of all distributed surveys were returned (213 of 615). However,

a more relevant calculation might be the number of surveys returned as

a percentage of the number of surveys distributed directly to individuals
(as opposed to departments or meeting participants). This calculation

yields a return rate of about 467, which is relatively high for direct

mail surveys.

RESULTS

The final tabulation was based on a sample of 212 surveys. Sub-
jective questions were tabulated manually, and objective quastions have
been computerized for easy access and cross—tabulation capabilities.
Questions which defined sample characteristics or which generated general-
izable and functional findings are analyzed below.

Data limitations include: (a) the sample selection techniques,
which focused on social scientists with a demonstrated interest in space
utilization. Hence, the sample is not random, nor was it intended to be;
and (b) the sample sizg (212 respondents), which represents a preliminary
base from which to draw conclusions. Results must therefore be evaluated
as *entative conclusions--useful insights to guide future research and
planning.

Characteristics of the Sample

(1) Education (Survey Question III-A). Most survey respondents
are well-educated (see Table 1, p. 18 ). Approximately 141 of 212 re-

spondents hold Ph.D. 8 and 37 have MA s ——over 66% of the sample. Only

.
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TABLE 1

Educational Qualifications*

141 PhDs
37 MAs
27 BAs

7 none listed

* based on highest degree listed

TABLE 2

Organizational Affiliations*

University 104
College, Jr. Coll. 10
Other Educ. 4
Education 118
Non-Profit 19
Research 16
Academic Research 35
Corp/Business 15
Aerospace Corp/Bus. 13
Business 27
Federal Govt 12
State/Loral Govt 2
Military 5
Government 19
Media/PR

Other -
All others 5

* 204 out of a sample of 212 responded

18



7 respondents list no degrees. Fields displaying the heaviest concen-
trations of reported degrees include: sociology (26), psychology (21),
law (16), anthropology (14), and political science (12). The sample
thus appears to be well-educated in a variety of fields. Many re-
spondents reported interests crossing over several fields, a phen-

omenon discussed later.

(2) Organizations (Sur§ey Question II-B). The sample predominantly

represents professionals affiliated with educational institutions (see
Table 2, p. 18), with 118 of 212 respondents (over 55%) employed by
universities, colleges, junior colleges, or other educational institu-
tions. Roughly 35 respondents (over 16%) are affiliated with non-profit
or research organizations, and 27 respondents (almost 13%) work for
corporations or businesses (12 for aerospace-related firms). Only 19
survey respondents (about 9%) are employed by federal, state, or local
governments. Hence, the survey sample is comprised of largely academic
professionals from educational institutions and from institutions con-
ducting social science analyses (the latter identified by the Team based
on prior knowledge or matrix research).

(3) Age (Survey Question I-B). The age distribution of the sample
reveals a number of survey respondents (136) between the ages of 29-48
(see Table 3, p.20). This preponderance of younger respondents sug-
gests several possible implications--e.g., the sample probably includes
many individuals who were not involved in the earlier burst of social
science interest in space policy (see Community Assessment introduction).
In addition, the age distribution indicates that NASA could identify a
pool of advisers with rising professional expectations and thz capacity
to study space utilization over time. Finally, the age distribution

seems to demonstrate that the sample does not contain a lurge proportion

19
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TABLE 3

F?
®
*

69-79
59-68
49-58
39-48
29-38
19-28

3
10
37
60
76
16

* 202 out of a sample

of 212 responded

TABLE 4

Geographic Distributions

Northeast
West Coast
DC-area
Midwest
Southwest
Southeast

California
New York
Texas
Virginia
Missouri
Pennsylvania
DC
Massachusetts

54
45
36
23
23
15

40
26
20
13
12
11
11

9



of professionals who have been at the top of their fields for many

years.

(4) Experience in Funded Research (Survay Question V-H), Approx~

imately 67% of the sample (139 respondents) have never applied

for funded research in space-related fields. A

slightly higher percentage of respondents (69%, or 144 respondents)
have never undertaken funded rese?rch in space-related fields. Of the
64 respondents who claimed to have undertaken funded research, only
35 (or 17% of the total number of respondents) reported undertaking
social science or humanities research.

(5) Geography (Survey Question I-E). The sample is well dis-
persed geographically (see Table 4 , p.20 ), with heaviest concen-
trations of respondents in the Northeast, the West Coast, and the
Washington, n.c; area. Explanations for fhis distribution are not
definitive. The distribution may be explained partially by exposure
to space-related issues; for example, the heavy response from Califor-
nia and to a lesser éxtent Texas may be related to aerospace activities
and corporations in these areas. The relatively large proportion of
respondents in the Washington, D.C. area might be explained by citing
exposure to federal space policy debates. Of course, such hypotheses
would not explain the relatively high concentration of respondents in
the Northeast (which might be attributable to response from the many
educational institutions in the area) or the relatively low conceatration
in the Southeast. Simply, the sample is geographically diverse, probably
because of a varlety of factors.

The three states with the most respondents--California (40), New

York (26), and Texas (20)--are all relatively large states with sig-
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nificont urban populations. The importance of this distribution is not

readily apparent-~-and given the size of the sample, conclusions should

be Jdrawn cautiously,

r~

ted Respunses

(1) In‘ormation Levels (Survey Q:.-rion IV-E). The majority of

su ey re§pondents attempt to folle.r (he development of space utiliza-
tion either very closely (105, :: .o 492) or somewhat closely (84,

or almust “0%)-~{sce Table 5. :». 73). While respondents may or may

not be successful, their subj:ctive evaluation of intentions suggests
that the sample seeks to be well-informed--and, concomitantly, would
welcome additional materials relevant to their interests. Furthermore,
it is likely that survey respondents asve a professional perspective
including not only their own field but also the field of space sciences.
While the sample's understanding of the technical/scientific aspects

of space utilization concepts may nct approach ti.at of NASA and other techni-
cal experts, the respondents are, minimally, capable of making pre-
liminarQ. judgments on the relevance of space technologies to social
science/humanities research. Given the sample's acquisitive bent, a
continuing/expanded dialogue between the social science/humanities
community and the space technology/scientific com .unity should encourage
greater understanding of major social and technological issues/options
in both communities.

(2) Time of Involvement (Survey Question IV-A). Over half of the

sample cited non-professional interest in space-related fields in the
eurly years of the space program (before 1962), with only 162 reporting
professional or primary professional interest in space-related fields

during that period (see Table 6 , p. 23). By the early 1970's, over
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TABLE 5.

Information Levelsg*

Follow the development of space utilization:

Very closely, actively seeking all available informatlion
Somewhat closely, seeking information on ocrcasion

Not too closely, rather randomly

* 211 out of a sample of 212 respondrd to this question

TABLE 6

Time of Involvement*

Non-~ Primary

No Prof'l Prof'l Prof'l

Interest Interest Intecest Interest
Befr.te 1962 68 108 24 11
1962-69 35 106 45 25
1970 16 73 88 34
After 1975 4 32 112 63

® 211 out of a sample of 212 responded to this question

105
84
22



57% claimed a professional/primary professional interest in space-related
fields, and by 1975 the figure had grown to over 807 (an estimated 907

of the sample o0ld erough to claim professional/primary professional interest
actually claimed such a level of interesé).

These findings broadly indicate the importance of individuals with
non-professional interest in space-related fields. Cultivating individuals
with such ;n interest~-making efforts to assure the availability of
accurate and wide-ranging information~-could produce beneficial long-
term effects, such as an improvement in the social scieutists' familiarity
with space-related issues, the development of a pool of diverxsely qual-
ified advisers, and an increase in the total number of pfofessionals

interested in space-related issues.

(3) Space Utilization Concepts (Survey Question IV-F). Across the

board, survey respondents evidenced strong interest in space utilization
concepts ranging from shorter-term, earth-oriented systems to more ex-
tensive ptilization of space as a general social/scientific resource
(see Table 7, p.25).

A total of 708 expressions of strong Interest in the ten concepts
were registered by the 212 survey respondents.

Space industrialization prompted roughly 317 of the total expressions
cf strong interest, specifically: energy systems (13%); resource develop-
ment/exploration (10%); and manufacturing/processing sytems (9%). This
finding might stem from interest in mid-range projects which address
significant earth problems (resource shortages/misallocations/maldistri-
butions). Alternatively, this interest might indicate that the social
science community is concerned with the economic aspects of space utili-
zation, such as the potential for industrial activity and the prospect

for corporate specialization in space production.
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TABLE 7°

Interest in Space Utilization Concepts

CONCEPTS EXPRESSIONS OF STRONG INTEREST

Space Industrialization:

Energy Systems 89
Resource Dévelopment/E#ploitation 70
Manufacturing/Processing Systems 64

223

Scientific Research:

Exploration of Space 100
Space Research (On Astronomical Topics) 53
153

Human Settlements;

All Types 134

Satellite Systems:

Communications Systems 72

Remote Sensing (Of Earth Phenomena) 53
125

Other:

Medical/Therapeutic Advances 31

Tourism 21

Write-Ins:
Political Systems
Application of Space to Earth's Problems

Military Systems

o > b

Miscellaneous
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Another noteworthy result is the sample's interest in space utili-
zation projects whose primary focus is the acquisition of scientific
knowledge. Approximately 227 of the total expressions of strong interest
supported scientific research--specifically, the exploration of space
(14%) and astronomical space research (7%). Multidisciplinary support
for scientific research seems apparent--either in principle or because
the data have multidisciplinary applications.

The human settlement category generated roughly 19Z of the total
expressions of strong interest. This figure is probably a complex re-
flection of several factors, such as:

(a) an interest in short~term and long-term orbital human factors
(because of a previously-undetected design idiosyncracy, the human settle-
ument category is the only choice specifically encompassing human activities
in space, whether modest or extensive in scope--whether focused on space
station assignments or on space coloniza on);

(b) the broadly interdisciplinary character of such an ambitious
undertaking as small or large human settlements in space (as matrix
development emphasized, the human settlements concep: cuts across all
academic disciplines, so that the successful design and operation of
human settlements in space would require the application of a wide range
of disciplines, and hence attracts widespread interest/concern); and

(c) a general interest in space projects known to the sample, which
does not preclude general interest in more immediate programs, of course
(two factors should be considered: 1) the idea of human settlements in
space triggered extensive mass media attention--in fact, recently the
human scttlements concept has been analyzed with much greater frequency

and by a wider range of publications/programs than other space projects.

It is therefore likely that more social scientists have been exposed to
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this concept than to other space projects which are largely the province
of NASA znd more specialized publications/programs. Near-term technolo-
gies, in particular, are not as well publicized as the broader human
settlement schemes. For example, note the relative public awareness/
publicity of O'Neill's concepts versus the Rockwell space industrializa-
tion study or the Aerospace Corporation study of, primarily, mass
communication prospects), and 2) almost all respondents citing strong
interest in human settlements also expressed strong interest in other
space utilization concepts, many with shorter time frames, which might
demonstrate an across-the-board interest in space projects which can

be focused on particular programs, e.g., more near-term or high
priority projects).

(4) Sienificant Potential Problem Areas (Survey Question IV-H).

Respondents cited two types of potential problems, implementational
feasibility and operational feasibility (see Table , below). Propor-
tionally, respondents were most concerned with: (a) political feasi-
bility, with 91 exp.essions of concern (24% of the total) over such
issues as public support for the space program, long~term governmental
support of space projects, adverse reactions to high technology, and
government's inability to implement programs successfully; (b) the
feasibility of humans living in space, with 61 observation. (16%)

on the importance of designing space environments for people, selecting/
training personnel, studying physical/psychological reactions of per-
sonnel, evaluating the impact of assignments of varying lengths, planning
for social and cultural shock, predicting/avoiding human error, and
preparing personnel to return to Earth; (c) the funding and cost-benefit
status of space programs, with 48 expressions of concern (13%) over abso-

lute costs of projects, cost-benefit evaluations of specific space
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utilization projects, and comparisins of Earth-based versus space-based
projects pursuing similar goals; (d) international feasibility, with

47 expressions of concern (12%) over issues of international control/

funding of space utilization projects, equitable distribution of benefits,

and international competition over space resources; and (e) military

operations in space, with 39 observations (10% of the total) on the
danger of moving Earth-based conflicts into the new space arena and the
possibility of over—emphasis on military development of space. Several

respondents discussed in specific detail the imperative need for NASA

to integrate social factors/impacts into the program planning process.
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MATRIX

The contract calls for "the development of a tentative matrix of
specific fields and sub-fields within the social sciences/humanities
that relate to space utilization" (see Appendix A for a discussion of the
Space Utilization Team's working definition of space utilization). The
Team based the tentative matrix on extant knowledge, the review of current
literature required by the contract, and consultations with relevant

experts. The matrix was reviewed and revised several times in search

of a useful format.

FUNCTIONS/GOALS

The functions of the preliminary matrix are numerous. As discussed
in the éommunity assessment overview, prospects for Shuttle-based utili-
zation have prompted a re-emergence of interest in the space program
among social science/humanities scholars. This emerging community of
scholars currently is not interconnected--in general, there exist few,
if any, efforts designed to encourage peer review and interaction among
scholars. Thus, interested professionals often are unaware of previous
or current research which might provide insights into their own studies.
One purpose of the matrix, then, is to provide a tentative framework for
organizing and reviewing available literature and research relevant to
the social science study of space utilization. Such a framework should
alert interested professionals to existing scholarship in their own fields
and, ultimately, should help identify “research gaps." This latter function
can serve as an initial guide, in conjunction with an analysis of future
NASA programs, to space utilization research requirements in the social

sciences.
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A second matrix function, if properly developed and utilized, might
be to foster productive interactions among the diverse but related com-
munities of: (1) scientists and professionals charged with planning and
implementing NASA missions, and (2) ;cholars and researchers actively
investigating various social science aspects of the space program. The

need for such increased interaction (specifically with respect to ocean

N

development policy/oceanographic science) was isolated by Dr. Robert
Frosch, then Associate Director for Applied Oceanography at the Woods

Hole Oceanographic Institution, in 1977:

In short, it is not sufficient to address the sci-
entific, technological, and policy aspects of a
“"problem”" in isolation from each other, since the
social and economic questions will have implica-
tions for the scientific questions, and vice versa.
Instead a more integrated approach is required,
with matual formulation of the problem the first
step (emphasis added). Otherwise the result will
be analyses of different or conflicting "issues,"
none of which addresses the underlying (but un-
defined) problem . . .

The uniqueness of this approach lies in the notion
that the dialogur a public policy between scien-
tists and policy analysts will result in efforts
on the part of the scientists to advance the state
of the art in new directions. In the past, this
dialogue has taken place only episodically, in
terms of the existing state of the art. Combining
policy analysis with a working laboratory and
field operation, so they can influence each other
on a continuing basis, should lead to new oceano-
graphic science.

--Newsletter on Science, Tech-
nology, and Human Values, Har-
vard University, January 1977,
p. 13-14

Applying similar analysis to space utilization, one can deternine

two probable results of matrix-keyed interactions between social scien-

tists and natural/engineering scientists. First, as argued by Dr. Frosch,

the mutual formulation of research issues/priorities might foster the
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development of space technologies which better address valid social con-

cerns.

possible
space technologies

socially-relevant . social science
space technologies " analysis

Second, interactions between social scientists interested in space
utilization and NASA scientists/planners might encourage social analyses

relevant to the actual universe of NASA plans and programs.

-

general .social science - social science analysis

research N of space utilization
technically-relevant . ¥elevant NASA plauns
social studies % and programs

Partially because of the "undirected” and sporadic dialogue between
NASA and the interested social science/humanities community, many well-
intentioned social analyses of proposed space technologies are not as
relevant to agency and societal concerﬁs as they might be. Such analyses
too often focus either on outdated technologies (from a technical/scien-
tific viewpoint) or on space projects with lengthy lead times--while at
the same time ignoring important implications of near-term space tech-
nologies. By producing matrix-based "technical guidance" for the inter-
ested community, NASA can sharpen the foci of social science studies of

space utilization.

MATRIX DEVELOPMENT/REVISION

The development of a functional matrix has proved challenging--the

current matrix is the third version.

The first matrix format delineated six areas for categorizing the
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numerous social science/humanities studies of space projects, specifically:

1) Economics

2) International Relations

3) Public Perspective

4) Philosophical Aspects

5) Law

6) Orbital Human Factors (defined below)

Each of the six categories was sub-divided into three time spans
(near-term,present to ten years; mid~term,ten to twenty years; and long~-
term,twenty to thirty years and beyond), in order to specify when the
issue/technology under study would be operationally relevant. This for-
mat while somewhat useful (particularly in terms of defining proper time
frames for technology-specific analyses) ultimately was rejected because
of a failure to properly classify multidisciplinary studies. A single
study can (and frequently did) include several, or all, of the six cate-
gories, thus rendering the categorical distinctions largely useless.

Cognizant of this difficulty, the Space Utilization Team devised a
second matrix format which sought to accomodate the multidisciplinary
nature of most space-related social science studies within a broader,
generic structure.which would also permit the inclusion of relevant "uni-
disciplinary" studies. Four basic categories of space-related social
science analysis were delineated in this version:

1) Impact Analysis

2) Orbital Human Factors

3) "General" Space Social Science
4) Space Law

Research falling within these categories (with the exception of
General Space Social Science) was then sub-divided by specifi-~ space
technologies.,

Subsequent testing of the matrix and further consultation resulted

in a third version of the matrix which condenses the four categories of

the second version to three ("Space Law" research is subsumed into rele-
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vant sections of the remaining three categories).
Thus, the final research categories of the tentative matrix:

1) Impact Analysis -- Comprehensive, multidisciplinary
studies of the effects of major space/technological
projects on national and international society, and
on specific sub~sections of those societies.

2) Orbital Human Factors -- Studies of human needs and
behaviors outside of Earth's biosphere.

3) General Space Social Science -~ Studies which interpret

space and related human experiences in terms of social
realities and values.

Tier A -- The questions, processes, institutions,
and their interactions that affect the overall
direction of near term space activity.

Tier B -- The cultural images, values, and their
interactions that affect attitudes toward spacc.

LIMITATIONS

The current matrix is limited, much as any preliminary analysis.
For example, some sub-sections within the matrix are more clearly de-
fined and structured than others. Operating within the constraints of
this initial Office of Space Transportation Systems effort to identify
relevant social science research interests, the Georgetown Team chose
to concentrate on the impact analysis and orbital human factotg cate~-
gories of the matrix, because these sections appeared most closely re-
lated to near term Shuttle and Shuttle-based utilization missions.
Thus, the preliminary matrix should be viewed as an initial step in a
continuing process of interaction among relevant social science/humanities
disciplines. The present format should stimulate review and analysis
among interested scholars, to the end of producing more refined, detailed,

and useful versions of the matrix.
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IMPACT ANALYSIS

For purposes of this study, impact analysis can be defined as con-
prehensive, multidisciplinary studies of the effects of major space/tech-
nological undertakings on national and international soéieties and on
specific societal sub-sectors.

Aithough numerous impact analysis methodologies exist, and the
scope of projects which can be studied through impact analysis is very
broad, impact studies usually possess a similar goal. Impact analysis
was conceived as an aid to the decision maker, with the intention that
better information would lead to better decisions on technology. Im-
pact studies can constitute an important component in the formulation
of public policy by (a) facilitating the comparative assessment of di.-
ferent technologies/impiementing organizations and (b) providing u method-
ological framework for understanding "feedback" relationships between
technology and society.

In recent years, impact assessments have been integrated formally
into governmental decision-making at the state, Federal, and (in some
instances) international level.

Federal agencies, including the Environmental Protecticn Agency
and the Department of Energy among others, regularly conduct environ-
mental, social, and economic impact assessments of proposed facilities
and projects. The National Environmental Policy Act (PL 91-190), effective
January 1, 1970 required that every action by a Federal agency which sig-
nificantly affects the environment be preceded by an environmental impact
statement. The act specifically requires "a systematic interdisciplinary
approach which will assure the integiated use of che natural and social

sciences . . ." (Section 102). More recently, Presadent Carter signed
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an executive order requiring similar statements from Federal agencies
when their projects might significantly affect the global commons.
Environmental impact assessment requirements clearly apply to NASA,

as evidenced by the Space Shuttle environmental statement issued by

the agency in 1972.

Congress created an in-house imapct assessment group in 1972, when

the "Technology Assessment Act of 1972" (PL 92-484) established the

Office of Technclogy Assessment. OTAs basic function is "to help legis-

lative policymakers anticipate and plan for the consequences of techno-
logical changes and to examine the many ways, expected and unexpected,

in which technology affects people's lives."
Increasing governmental reliance cr impact analysis has expanded

the academic community's interest in research and teaching programs and

has provided a focus for such interest. Many university programs and

courses row provide students and potential analysts with the opportunity
to (a) study specific methods of technological impact assessment, (b)
gain competence in applying these tools to specific technologies, and

(¢) interact with leading researchers in the field. Scholarly research

is advancea through!contracts with relevant agencies and organizations,
opportunities for publishing in relevant journals, and peer review and
interaction. In this manner, the academic community serves organiza-

tions and agencies by de‘‘'ning impact analysis requirements, conducting
high~quality research, providing an objective source for external review

and verification of studies, training new analysts, and offering access

to "cutting edge" research in the field.

RELEVANCE TO NASA

IR by - s = b

NASA has a longstanding interest in some forms of impact assessment,

and has applied the methodologies of impact assessment to some projects.
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Apolln Eca

"The exploration of space is one of the most massive
technological efforts ever deliberately undertaken.
It is natural that both NASA and society at large
sliould be actively concerned with the wide range of
impacts, both favorable and unfavorable, that may
result from this program.”

~~Dr. Raymond A. Bauer
Social Indicators, 1966

Apollo-era impact assessments included: (1) general st-dies of the
effects of space activities on national and international societies; (2)
early development of "“social indicators" research; and (3) analyses of
the economic and/or regional impacts of space spending and cantracting
decisions.

(1) General Studies. These studies generally precedzd the devalop-

ment of the comprehensive assessment methodologies (such as.Eechnology
assessment) which now exist. Many of the studies were wide-rangirg,
prelininary overviews of potential effects of space techn.logies and
sought to provide a basis for further specific research (sve, for example,

Donald N. Michael, Proposed Studies on the Implicaticas of Peaceful Space

Activities for Human Affairs, Brookings Institutiun, Washington, D.C.,

1961).
NASA-funded rescarch in this area included (a) support for the estab-
lishment of the "Committee on Space Efforts and Society" of the American

Academy of Arts and Sciences (see, Spate Efforts and Society: A Statement

of Mission and Work, AAAS, Boston, January, 1963), and (b) a grant to

explore the historical technological development and social effects of
railroads as a potential model of the space program.

(2) Social Indicators. NASA support for Dr. Raymond Bauer's Social

Indicators in 1966 did much to spur the development of su initial parakigm
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of quantitative measures of the state of society and various conditions of
society. Professor Bauer, reviewed the existing data in the field of

the mecasurement of social phenomena and rabidly concluded that a compre-
hensive, quantitative ussessment of NASA's social impacts depended upon
the development of a valid set of soéia] indicators. Dr. Bauer cautioned
that “the problem of measuring the impact of a single pregram (the space
effort) could not be dealt with except in the context of the entire set

of social indicators used in our society."

(3) Economic and/or Regional Analyses. The wagnitude of Federal

expenditures on Apollo inevitably generated effects on regiahal econoric
growth, the structure and growth of industries, the government's possible
contribution to monopoly structures in the economy, ard the efficiency
of the allccation of resources within the public sector.

In response, NASA collected data, sponsored research, and to some
extent, employed the findings of: economic analyses, technology transfer
and utilization rescarch; regional studies; and management studies. During
the Apollo era, these analyses were perhaps the nost sophisticated, well-
developed, and best-utilized impacc stndies. Scholarly fechniques and
methodologies (primarily quantitative/cconomic) were well-established
and credible, se that application <c the space program was (comparatively)
an orderly, systematic effcrt, culminating in the generation of useful

oata and findings.
Shuttle Era

As noted in the community assessment overview, prospects for Shuttle-
bascd utilization likely will increase the demand for comprehensive impact

analyses of apace technologies. A rccent NASA-sponsored Aerospace Corpora-
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ticn evaluation of advanced space concepts reached a similar conclusion.
The report exémined three advanced space technologies (electronic mail,
educational television, and personal communications) and declared that
"social and institutional questions abound in considering these three

initiatives."

e dbatdy ¢t ar v
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Federal Role. Federal agencies with relevant jurisdiction recognize ‘
the necessity of analyzing potential social/economic impacts of proposed i

space technologies prior to implementaticn decisions. NASA, the Depart-

Rhhe "P@Von it g

ment of Energy, and the Congressional Office of Technology Assessment
have conducted or currently are conducting space-related impact assessments.
NASA, complying with the requirements of the National Environmental it

Policy Act, sponsored an environmental impact assessment of the Shuttle

in the early 19/0's. The assessment remains an on~going process, with

updates reflecting new research results. Advanced space projects, including

N LT )

o

the proposed solar power satellite (sps), also are being analyzed for en-

.

vironmental effects. The Department of Energy's Solar Power Satellite

Societal Assessment (described below) includes a comprehensive, computer-

based analysis of potential rectennz sites, and an environmental impact
statement for a proposed site. Other advanced space concepts, for example

the proposed heavy-1ift launch vehicle, will necessarily require compre~

hensive environmental impact statements.

As part of an overall assessment of the proposed solar power satellite,
the Department of Energy is examining some social impacts of the system,
including institutional, international, resource, and public acceptance

aspects of power satellites. The study actively involves participants

t

from academic, private, and "public interest" sectors.
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Congress' Office of Technology Assessment also is studying solar
power satellites -- as well as conducting a comprehensive analysis of
space utilization. OTAs study of space utilization technologies, the

most ambitious Shuttle utilization impact assessment to date, seeks to

"identifying representative applications of space technology, evaluate
the technological and institutional requirements for their applications,
and develop a compreshensive assessment of their inpacts." The assess-—
ment focuses on Earth-oriented applications (available within the next
two decades) that can produée economié or social benefits.

While the above-mentioned government assessments of the potential
impact of .specific space technologies involve acadcmic social scientists
to some extent, the structure of the studies will not encourage the
development, over time, of an interacting academic community interested
in the social science analysis of a large variety of proposed space
technologies. The OTA study seems to be concentrating on receiving g:
the input of scholars not previoulsy particularly interested in the
impact of space technologies and the DOE study is solely focused on
the sps. Neither study hes as its goal the development of an inter- §:
acting social science community interested in space utilization, broadly /

defined.

Academic Role. Academic interest in space utilization impact studies

is manifested in courses and rescarch which apply impact assessment

methodologies (such as technology assessment, social indicators analysis,
so- 711 forccasts, systems analysis, ecoacmic impact analysis, etc.) to
space technologies and in research funded by government agencies, and

in some instances, corporations. Several survey respondents reported
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their participation in such activities. Comprehensive impact assessments
of space technologies are generally beyond the resources of individuals
or groups of scholars. Often the role of the acadeﬁic social scientist
is to aid a larger research effort by: (a) apﬁlying knowledge of specific
social science disciplines to sotential technologies as part of a larger,
integrative technology assessment, (b) partiéipating on a multidiscip-
linary team in an interactive analytic process, or (c) serving as an
external evaluator of part or all of the research project.

The humanities/social science brofessional interested in examining
the impacts of space technologies can serve a potentially important role
suggested in the discipline and technology-keyed sub-matricies in Appendix
D. More specifically, scholars can examine and assess diverse research in
their fields of expertise, focusing on reserach which has not previously
been applied to proposed space technologies. Thus, in the Appendix examples,
sociological studies of human responses to disaster predictions can be
applied to the proposed satellite-based earthquake prediction systen,
and knowledge gained in quantitative political science analyses of political
participation and television viewing can be applied to the proposed two-

way interactive satellite systems.
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ORBITAL HUMAN FACTORS

Studies of Orbital Human Factors address human needs and behaviors
outside the Earth's biosphere. This area of study is applicable to the
Office of Space Transportation Systems since the various programs evolving
from OSTS activities and space industrialization concepts very likely will
require ;hat a greater number of people be physically present in space
than in the past. In turn, this will permit wider variety in the types
of individuals qualified for space assignments. The pilot/astronaut of
the 1960s was joined in the 1970s by the scientist/astronaut, and in
the early 1980s thz scientist/payload specialist will begin serving in
space. At the same time, individuals from other nations will begin par-
ticipating in United States space operations, amplifying the complexicy
of the social makeup of space-based personnel. This phenomenon probably
would intensify with the eventual participation of blue collar/industrial
workers.

The expansion and diversification of the space work force poses naw
challenges to NASA that can be met only in part by engineering solutions.
Many questions generated by work force expansion/diversification require
analysis by highly-qualified social science professionals withvexpertise

in fields such as: industrial, social, and environmental psychology;

architecture; design; physical anthropology; labor economics; organizational

sociology; law; communications; and certain aspects of philosophy.

The fundamental objectives of rescarcbing and studying Orbital Human
Factors would be: (1) to ensure safe space facilities; (2) to maximize
individual and group productivity; and (3) to optimize the length of per-
sonnel assignments in orbit. The consequences of inadequate social science

research on such topics can include safety hazards equally as dangerous
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as engineering mistakes (e.g., psychological disorders which can precip-
itate major human errcrs in on-board procedures) and cost overruns re-
sulting from poor productivity or shorter personnel assignments. The
media probably will scrutinize closely the questions related to people
working in space and notify the public of any deficiencies with important
implications for the viability of future manned space programs.

The organization of Orbital Human Factors can best proceed from
specific technologies or programs envisioned by NASA, e.g., a l4-person
zero-gravity space facility with a male/female staff assigned to test pro-
duction of pharmaceuticals. Within this programmatic framework social
science expertise can be clustered to focus on: (1) selection of person-
nel; (2) training of persomnel; (3) orbital stay times; (4) design of
space facilities; and (5) procedures for personnel in orbit. Within each
of these categories a variety of relevant factors would be examined, as

exemplified by the following outline.

A. Selection ¢of Personnel

(In addition to technical competence criteria, the following charac-
teristics constitute examples of social science considerations rele-
vant to selection.)

(1) Psycho/Physiological Factors

A) Otolith organ symmetry

B) Completeness of hemispheric brain lateralization
C) Levels of prior psychosocial maturation

(2) Personality Characteristics

A) Intrinsic motivation for going into space
B) Dependability

C) Social tolerance

D) People oriented

B. Training of Personnel

(1) Social sensitivity - to understand others
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(2)

(3)

(4)

(»
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(1)

(2)

(3)

Communication skills - to articulate anxieties and frustrations to
avoid build up and deviant behavior manifestation.

Group performance - including skills to lead, follow, and facilitate
compromise. .

Intermixing of educational levels, social classes, cultures, and world
views.

Orbital Stay Times

(Factors with possible influence on individual stay time in space)
Specific job function

Personality t:pe

Level of education

Sex of individual and male/female distribution of facility

Age

Prior psychological history

Family relationships

Motivation for being in space

Design of Faciliiies in Space

Basic Parameters

A) Purpose

B) Function

C) Location

D) Capacity

E) 1 G, partial G, or zero G

Baseline Physical Requirements

A) Radiation shielding
B) Atmospheric composition and pressure

Baseline Psychological Requirements

A) Private space for individuals
B) Flexible interior environment - easily altered to weet changing

needs of the personnel - applies to both individually and col-
lectively used spaces.

C) Attention tu detail - minor design flaws become major problems
in isolated facilities that allow for little or no external activity.
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(1)

(2)

(3)

D) Spaces that foster interaction and group relationships as
well as privacy.

E) Spaces for- leisure activities.

F) View of external environment - windows.

Procedures, Regulations, and Services for Personnel in Orbit

Purpose of Procedures, Regulatious, and Services

A) Promote productivity and behavior maintenance in an isolated/
exotic environment.

General Problem

Space facilities will be institutions where work, play, and all
extra work activity will occur at one location. The procedures,
regulations, and services at such facilities should meet the con-
scious and subconscious needs of the resident personnel to help
insure:

A) The safety of the facility

B) Maximum productivity

C) Maximum advisable stay time of personnel
D) Management and authority organization

The procedures will address aspects of working and living in orbit
such as governance, legal systems/remedies, mental health of worker—
residents, social/cultural enviroument, financial provisions, and
communications.

Sample Issues

A) Governance
-~appointed versus '"real leadership," methods to converge the two.
-~information flow to leadership - e.g., "town meetings' to air
frustrations and other forms of counterproductive emotions, and
to inform the leadership continually about emerging problems
and potential ways to deal with them. '
B) lLegal Systcms/Remedies
~-clarification of the civil and criminal code as applicable to
personnel in orbit; should have provisions for handling multi-
national work force.
~~-clarification of law as applicable to patents developed in
orbit.
--punitive procedures for in-orbit handling of minor infractions
of law.
--right of individual privacy versus right of administration to
monitor the physical and mental health of personnel.
--right of individual to privacy versus right of physical and
social science researchers to collect data on personnel.
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(4)

C) Social/Cultural Environment
--degree of flexibility for personnel to develop unique social
activities and norms.
--extent of facilities for social/cultural activities.
~-ceremonies and rituals for major annual events, e.g., Christmas.
--methods for dealing with "existential' stress of residency
in orbit.
~-alcohol usage.
D) Financial Provisions
~--amount and form of compensation for personnel, e.g., salary,
‘s profit sharing, stock options.
E) Communications _
--privacy of personal communication with family and friends on
Earth.

Data Base for Research

Experience of Arctic and Antarctic installations, submarines, oil
tankers, undersea labs, overseas military bases, mining and drilling
operations in isolated areas, earlier NASA manned programs, the NASA
SMD 1II study, and the Soviet manned space program.

Spinoff of Research to Non-Space Application

Application of the social sciences to manned space missions will
stimulate the design of research methods which produce new levels

of certainty and predictability. The close interaction between social
scientists and NASA engineers (who seek workable solutions to con-
crete problems) will encourage the movement within the social sciences
toward replacing paper proofs with practical proofs. As new research
methods are applied - successfully or unsuccessfully - to the varied
social questions implicit in Orbital Human Factors, information will
be produced which can be applied in non-space fields.

In addition, social scientists will have access to unusually compre-
hensiv: data on well-defined groups of people. The long training
period for a mission and the isolated environment of a space facility
will provide opportunites to acquire in-depth data on human behavior
in cases where extraneous variables can be managed effectively.

The results of Earth-based studies are often diluted by the impact
of variables that are not germane to the study. Space-based studies
eventually may be able to identify fundamental patterns of human
behavior, and such knowledge could be applicable to more complex
situations on Earth. This is a particularly valid expectation in
the case of psycho/physiological research on large groups of space
workers. The ability of the social sciences to predict stress tol-
erance potentials or deviant behaviors will be cross-applicable to
other industrial environments and to more general activities, nuch
as NASA's current technological research is cross—applied to other
fields of study/production by the Technology Utilization progranm.

Sample bibliographical entries for Orbital Human Factors are noted in
Appendix D,
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GENERAL SPACE SOCIAL SCIENCE

The General Space Social Science category encompasses studies which
interpret space and related human expe;ienCes in terms of social realities
and values. These studies differ from those categorized under Impact Analysis
and Orbital Human Factors by virtue of more general coverage and of loose
or nonexistent ties to specific near-term space technologies or programs.
Space-related general social science studies can be broken down into two
"tiers':

A) The Questions, Processes, Institutions, and their Interactions that

Affect the Overall Direction of Near-Term Space Acivity (sample
topics include:)

1) Public Perspectives and Policies
2) Military Aspects of Space
3) Economic Institutionalization of Space Activity

B) The Cultural Images, Values, and their Interactions that Affect
Attitudes Toward Space and Space Ventures (sample topics include:)

1) Economics of Space Activities

2) International Aspects of Space Exploration and Development

3) Philosophical Aspects of Space

4) Space Settlements

5) Extraterrestrial Life

6) History

One can argue that Tier B studies analyze factors that stimulate space

activity in general while Tier A studies examine those factors that guide
more specific space projects. General Space Social Science studies examine
the above topics (and others within the category), identifying and clarifying
the relationships between space activity and the inn.r impulses and processes

of society. Space activity is thus best understood not only in terms of
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mission objectives but also as a full or partial expression of a broad
spectrum of elements ranging from recessive national values (e.g., fear
of overly-concentrated economic power) to immediate overt political con-
cerns (e.g., the Soviet military space program). These studies describe
various features of the psychic environment that surrounds NASA endeavors
and reiétes them to issues and to social dynamics that gain force fronm.
non-space concepts.

General Space Social Science studies promote an understanding of the
level/pace of the national commitment to space and of the particular mis-
sion paths that the space program follows. As a result, careful and
selective reading of such studies can be useful to NASA, especially the
Office of Space Transportation Systems, as plans are developed for utili~
zing the Shuttle. General Social Science studies can, among other accomplish-
ments, alert NASA to Shuttle application problems or potentials that night
elude normal program review.

For the most part, Sencral Space Social Science studies are generated
without NASA support. They provide a kind of space self-education service
for academics and professionals with expertise and/or interest in the
non-science aspects of spuce development. At this point in time there
is a diffuse quality to the research, denoting a sprawling subject that
lacks internal coherence and methodologies. Such a situation is not un-
common in the formative stages of a social science. Additionally, studies
are of uneven quality —ranging from highly professional, objective work to
amateur expressions of unexamined biases - and tend to address fuiure pro-

jects rather than past or current space activities.
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CORRESPONDE!NCE AND COURSES

During the study period, approximately 150 leiters of inquiry were
received by the Space Utilization Tcaa. Nearly three quarters of all
correspondence originated within the professional academic community.
The letters were generally in response to notices or articles about the
study which appeared in several journals, newsletters, and newspapers.

Letters were received from professionals in a number of social science
disciplines, especially: anthropology; architecture; communications;
economics; education; geography; history; law; politiéal science; psych-
ology; and sociology.

Correspondents generally requested information and/or results from
this study. Many asked for bibliographic references and basic materials
relevant to the social science study of space utilization. Several un-
solicited paperc and research results accompanied the correspondence.

Approximately fifteen percent of the letters came from students--
graduate and undergraduate. Secveral students asked for guidance as to
where to pursue studies in social science and space utilization.

During the study period twenty-six courses primarily focused on
social science aspects of space utilization and thirty-six courses with
segments relevant to fthe social science study of space utilization were

identified. A listing of these courses is included as Appendix F.
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10.
11.
12.

13.

14.

15.

16.

COMMUNITY ASSESSMENT REFERENCES

Daniel Bell, "Communication Technology -- for better or for worse,"”
Harvard Business Review, 57,3, May - June 1979, p. 36.

Emuanuel G. Mesthene, Technological Change: Its impact on man and
society, Harvard University Press, Cambridge, MA, 1970, p. v.

Américan Association for the Advancement of Science, EVIST Resource

Directory: a directory of programs in the field of ethics and values
in science and technology, AAAS, Washington, D.C., 1978.

see, for example Claude Levi-Straus, in the Chronicle of Higher Edu-
cation, March 13, 1978.

see, for example Olaf Helmer and Nicholas Rescher, "On the Episte-
mology of the Inexact Sciences,” in Search For Alternatives, edited

by Franklin Tugwell, Winthrop Publishers Inc., Cambridge, MA, 1973,
p. 50-75.

see discussion of trends affecting the space program, below.

Aspen Institute for Humanistic Research, Humanistic Aspects of Space
Exploration: An Annctated Bibliography, August 1970, p. 1.

Mary A. Holman, The Political Economy of the Space Program, Pacific
Books, Palo Alto, CA, 1974, p. 195.

Ibid, p. 169

Aspen Institute, op cit.

Ibid

Murray L. Weidenbaum, "Measures of the Impact of Defense and Space

Programs,” paper presented at annual meeting of the American Statis-:
tical Association, Philadelphia, Sept. 9, 1965.

sce bibliography -- defining the technological parameters of the
study.

see Charles M. Chafer, "Space Policy and the Public Interest: The
Role of Conflict Management Techniques,” Space Humanization Series,
Volume I, April 1979.

B.J. Bluth, Ph.D., "Alternative Socia) St uctures in a Vacuum,"

* American Astronautical Society, The Industrialization of Space,

Volume 36, Advances in the Astronautical Sciences, 1978,

see correspondence section
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17.

18.

19.

20.

21.

22.
23.
24.

Statement of Dr. Frank Press before the U.S. Senate Committee on
Commerce, Science, and Transportation, subcommittee on science,
technology, and space, January 1979.

cited in statement of Dr. Robert Frosch, before the U.S. Senate
Committee on Commerce, Science, and Transportation, subcommittee
on sciencc, technology, and space, January 1979.

sce "Paying to Hear Divergent Views," Business Week, January 15,
1979, p. 110.

sce Impact Aualysis section which follows

B.J. Bluth, personal communcation to Sbace Utilization Team, May
1979.

NASA, A Forecast of Space Technology, January 1976, p. 2-14.

B.J. Bluth, "Alternate Social Structures . . .", op cit.

Orbital Human Factors analysis emerged as an important field of
study ~-- see survey section.
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JON"RNAL FEASIBILITY STUDY

The journal fe:sibility study required by the contract is compiised
of several task:, including: (1) determining academic/technical scope
of a journal focused on the social science aspects of space utilization;
(2) evaluating editorial/business approaches to journal format, editorial/
review l'.ard composition, marketing, production, and management/staffing
of the journal; and (3) estimating the cyist of producing and distributing
the journal, then investigating potential funding mechanisms (including
self-support and various sources of outside funding).

The journal feasibility study conclusions are based largely upon
consultations with thirty-two professionals (sz2e Appendix F) with exper-
tise in various aspects of scholarly publirc:ing, such as editoriil func-
tions, circulaéiou, priating, journal format/dcesign, and financial manage-
meni. Consultants were systematically selected to represent a wide variety
of publicetions, from small-circulation newsletters to scholarly journals
with large circulations (5,000 or more copies per issue). The consultants
provided insights on & wide range of topics, including: (1) the state
of scholarly publishing, particularly for innovative multidisciplinary
publications; (2) publication options, including potential timing/size
of publications; (3) criteria for cost~effective/appropriate journal
formats; (4) editorial structures, including staff size/funct-ons;

(5) manuscript solicitation and review; (6) marketirg, advertising, and
circulation; (7) procedures for estiiating overhead/publication costs
and journal purchase price; (&) funding strategies; (9) appropriate
content and scope of tre journal, including central disciplines and

features such as book reviews; and (10) reprint policies.
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The Space Utilization Team tested the consultants’ findings by

producing a prototype journal, Volume 1 of the Space Humanization Series,

which was monitored throughout development, production, and marketing.

Volume 1 of the Space Humanization Series was produced with funds pro-

vided by sources outside of NASA.

Finai journal feasibility study conclusions are based upon consul-
tants' advice, prototype journal experience, and relevant data from the
community assessment survey and preliminary matrix.

The assessment of journal feasibility is particularly timely in
light of: (1) increasing social science interest in space utilization,
as evidenced by papers presented at confercnces, articles published in
journals and newsletters, and advanced courses offered through univer-
sities and colleges; and (2) intensified Congressional interest in the
broad policy implications of space utilization, as demonstrated by the
number of committee meetings and reports on this subject. Given such
levels of interest, it seems appropriate to assess means of fostering a
community of interested groups/individuals by establishing a forum for

the regular exchange of multidisciplinary analyses of the social science

implications of space utilization.

OVERVIEW OF SCHOLARLY PUBLISHING

Scholarly publishing includes periodicals such as professional/
scholarly journals and magazines, trade journals, and professional society
publications. Altaough information on subscription revenue trends is
scarce, the Team's professional consultants indicated that scholariy pub-
lishing has been expanding rapidly. According to the National Commission
on Libraries and Information Science, expenditures for the publication,

distribution, and use of journal articles increased from $1.3 billion in
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1960 to more than $9 billion in 1977.1 For example, the number of jour-
nals in literature and languages alone rose from 54 to 215 from 1965-1975.2
The expansion of scholarly publishing is.attributable to several factors:
(1) the growth of higher education in the past decade, which generated
increasing numbers of articles; (2) the often reclatively insignificant
time and ¥esearch required for journal articles (compared to books, for
example); and (3) the explosive growth of knowledge which has created
numerous sub-fields that are not always recognized or accepted by the
editors of established journals. Professionals active in new sub~fields
frequently organize a relevant system of information exchange, utilizing
vehicles such as newsletters and journals. Several editors acknowledgad
that their publication started in a comparable manner.3 Such an approach
has appeal for social scientists who claim there are insufficient pub-
lishing outlets for serious research on space utilization.

However, journal .managers concurred that the previously rapid
growth in journals is ending for a variety of reasuns. All the journal
managers agreed that the following factors contributed to the reversal in
journal growth: (1) foremost, precipitous increases in the costs of
journal production and operations. In the past two years, printing costs
have increased more than 25% and mailing costs have jumped more than 50%.
In addition, the price of paper has more than doubled in the past year
alone. As James McCartney observed in an article for The American
Sociologist: '"Journals have shown losses by inflation greater than the
overall inflation rate of the economy, and the worst is not yet over,"a
and (2) concomitantly, journal managers warn that increasingly scholarly
publishing is becoming a “buyer's market." A recent report on the circu-

lation of periodical literature documents that because of "the continued



increase in the number of periodical journals published and the even more
rapidly increasing subscription prices, the American libraries are ac-
quiring a decreasing proportion of the world's periodical literature
output:."5 Journal experts note that academic salaries have not kept
pace with the economy and consequently, as one editor observed, ''Many
people are apparently cutting back on their professional subscriptions
in order to balance their family budgets."6
Although funding strategies are reviewed separately, it should be
noted that smaller journals (especially those with circulations under
2,000) have fewer alternative sources of income during tight market
periods than publications with larger circulations. A recent study re-
ported that small journals average only about $500 of advertising income
whereas large journals receive an average of over $20,000 for advertising.
Despite these constraints, scholarly publishers are adjusting to a
tight market-—-and employing innovative strategies. Although this study
is restricted to assessing the feasibility of conventional "print on
paper" journal format, technological trends are exerting fundamental pres-—
sures on the future of all publishing. Electronic alternatives to printed
texts include the "synoptic journal" (full article text delivered via
computer terminal on demand only); the "electronic mailbox" (personalizéd
selective dissemination of information); teleconferencing; and the “shoe
box" file (researcher records findings directly into a computer network
to be assimilated for "publication on dcmand").8 In addition, developments
in microminiaturization, computer networks, cable television, and cheap
laser communications (using fiber optics and satellite relays) should
produce significant impacts in the long-term.
These non-traditional publishing alternatives are utilized almost

exclusively by scientiflc and technical disciplines. A recent meeting of
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social science journal editors concluded that a decade or more would

elapse before the electronic journal is used extensively throughout

o b
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the social science/humanities communiiy.. This prediction assumes

that search and retrieval systems used by electronic journals are more

applicable to the physical sciences (where the content of an article

e R -

usually is indicated by its title) versus the social sciences (where
titles tend to be more anbiguous).lo Journal managers nlso cautionad %
that electronic retrieval systems assume a tight-knit community of
interest. Given the preliminary state of social science interest in
space development issues and the multidisciplinary nature of the
subject matter, the conventional publication format was deemed the most
appropriate mechanism for near-term information exchange.
In addition to the above cost reduction procedures, journal editors
are undertaking more direct approaches to meeting revenue needs. For
example, journal subscription prices are rising to the level of increased
production costs: 1In 1977, the average price per title was $35 a year,
but in 1978 it had risen to $39.95, and it is estimated that by 1982
the mean annual journal subscription price will be $64.40. 1 Editors
also are considering the possibility of banding together to pool their )
resources. For example, the National Science Foundation recently spon-
sored a meeting of social science editors to consider establishing a
council to share information on improving economies of operation. In
addition, a new organization, the Society for Scholarly Publishing (SSP),
has been formed to assess the concerns of all individuals interested in
scholarly publishing, regardless of professional identity. 12
The bottom line should be emphasized: there are an extremely large

numher of variables to be confronted when initiating a publication. Full

evaluation of any one publishing option requires time and resources beyond
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the scope of the immediate study. The professional consultations under-—
taken for this study will provide a '"feel" for factors which determine
the feasibility of any scholarly publishing enterprise.13 As one
journal expert has written: "In nine cases out of ten the success or
failure of a new journal will depend on how soundly it was conceived

and vhether or not the sponsors knew at the outset the problems involved."
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ACADEMIC/TECHNICAL SCOPE

The scope of a social science/space. humanization journal would be
defined by academic concerns and technical developments which would
interconnect, cross—influence, and evolve over time. However, matrix
developmerit analysis documented ihe relative dearth of recent (i.e., post-
Apollo) interactions between the social science and technical communities.
As a consequence, the Team's research plan approached academic scope and
technical scope as independent considerations, although some preliminary

interfaces were identified by matrix and survey data and by the development

of the Space Humanization Series.

TECHNICAL SCOPE

The Space Utilization Team sought to define appropriate technical
topics for the journal by employing data from the commrunity assessment
and by consulting experts in seemingly relevant technical fields.

The matrix development process suggested that social science analysis
of near~term and mid-term technologies would be of most immediate relevance
to NASA planning and operations--—although high-quality analyses ofAlong-
term technologies are vital to long-term planning and can offer valuable
insights into technologies with more near-term potential. The preliminary
literature review suggested that social science research overlooks :secific
technologies with the potential for near-term implementation--and on
occasion suffers from insufficient attention to the complexity of analyzing
long-term technologies.

Survey results indicated that many social scientists are interested
in a variety of space utilization projects, ranging from short-term to
long-term options. Some of this across~the-board interest undoubtedly

could be channeled into productive analysis of the social science effects
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of short-term and mid-term technologies. The analysis of long-term tech-
nologies should not be discouraged--but such complex analyses should be
focused to provide useful data and to clarify the social/technical context

of the analysis.

Based on the community assessment, the journal should assign high
priority to: (1) including a balanced selcction of analyses of short-term,
mid-term, and long-term technologies, (2) encouraging authors to reference
specific technologies where relevant, and (3) promoting interactions
among authors and readers in the social science and technical communities,
to refine topics of interest and research gaps.

Consultations with experts in and outside NASA, supplemented by
matrix and survey data, enabled the Team to identify numerous technologies
which would fall within the journal's technical scope, including: (1) re-
mote sensing (53 expressions of strong interest, see Table 7), (2) space
solar power generation (89 expressions of sirong interest, see Table 7),
(3) communications (72 expressions of strong interest, see Table 7), and.
(4) space processing (64 expressions of strong interest, see Table 7).
These four representative technologies range over all time frames and
have received increasing attention from the media, government agencies,
and the private sector. The Team interviewed four professionals with
acknowledged expertise in the above technologies: Delbert Smith, editor,

Satellite Communications; Charles Boyle, NASA (space processing);

F. Koomanoff, Department of Energy (space solar power generation); and
D. Landgrebe, Purdue University (remote sensing). With one exception,

the experts represent institutions with no direct interest in the aero-
space industry or in NASA--which should facilitate relatively objective

responses. - The Georgetown Team sought evaluations of: general/specific
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issues generated by the technologies, the existence of research or
communication gaps between the social science and technical communities,
and the need for a journal to examine thé social science aspects of
relevant issues.

Three of the four professionals cited a definite need for an inter-
disciplinary social science journal to analyze relevant social and economic
issues. Dr. Landgrebe noted that growing aumbers of socio-political
questions could restrain advances in space technology applications; and,
consequently, he felt that social science questions must be addressed,
although he himself did not feel competent to judge the potential
utility/role of a social science journal in this communications process.

Both Boyle and Koomanoff contended that social scientists should be
interacting more directly with their technical counterparts to frame
space development issues. Koomanoff warned, however, that the journal
nust be oriented toward the general reader, in order to circumvent the
aerospace community's tendency to talk to itself.

Smith, publisher of the recently-established monthly, Satellite

Communications, added a further observation: Complete integrity for

the publication is crucial to forging a new community of interest—-
regardless of the field of concern--so the journal mus' ‘ot be perceived
as representing any particular vested interests within the space field.
Thus, any deperndency on the major aerospace actors~—NASA, industry,
labor, public interest groups--should be avoided in favor of diversified
support.

Obviously these insights do not constitute a comprehensive overview
of the technical community's reaction to a space social science publi-

cation. Rather, they represent a preliminary evaluation of the advisability

59



and pitfalls of such a publication. This sample of experts suggests
potentially broad support in the technical community for a continuing
interface with social scientists interested in the ramifications of
technical developments.

In summary, the technical scope of the journal can be initially
defined and subsequently refined by consulting and interacting with the
relevant social science and technical communities~-a process initiated

in determining the contents of Volume 1 of the Space Humanization Series

(discussed below). There seem to be strong indications of interest in

an interdisciplinary journal in both the social science and the technical

communities.

ACADEMIC SCOPE

The Goorgetown Team evaluated the academic scope of the journal by
analyzing community assessment data and by producing Volume 1 of the

Space Humanization Series.

The diversity of potential Shuttle arplications (in the short-ternm
and mid-term) and the possibility of more .ntensive human space
activities (in the mid-term and long-term) would suggest that all social
science disciplines would be relevant to at least some space utilization
projects. Additionally, the preliminary matrix and survey data cate-
gorized a number of disciplines with primary relevance to planned and
potential NASA programs, including: sociology, psychology, law, anthro-
pology, political science, ecor.omics, education, business, communications,
international relations, and history.

The article composition of the first volume of the Series is detailed

in Appendix G. Although the articles are relevant to several disciplines
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(including psychology, law, and agricultural sciences), the issue is
centered around two introductory articles and numerous articles of
primary interest to political scientists and policy-makers. This reflects
the Team's decision, based on consultations with experts, that each

issue should appeal to diverse interests but offer a cluster of interre-
lated articles with fundamental relevance to one or a very few disci-
plines. Using this approach, the journal would seek to provide balanced
coverage over time (and issues) of the multidisciplinary/interdisciplinary
concerns relevant to short-term, mid-term, and long-term space utiliza-
tion projects. This policy will be oper. to modification based upon further
experience and reader feedback, in response to the experts' nearly-
unanimous belief that the need for balanced content will constitute the
single most important and difficult editorial problem confronting an

interdisciplinary journal.
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EDITORIAL/BUSINESS PRACTICES

The Space Utilization Team sought guidance on editorial/business
practices by interviewing over thirty professionals in scholarly pub-
lishing and integrating relevant information from the community assess-
ment. Critical editorial/business policies are reviewed in depth or

capsulized below.

FORMAT

The Team realized early in the journal feasibility study that the
journal option actually represented a desire for an effective vehicle for
interdisciplinary communication, which could take forms such as news-
letters, monographs, abstracts, se ies, or quarterly j-urpals. Journal
managers suggested that format choice be based upon criteria such as:

(1) the number of quality manuscripts that reasonably can be expected

to be reviewed on an annual basis (all editors cautioned that even estab-
lished journals with known markets have extremely large rejection rates--~
e.g., a recent survey of sociology journals documented rejection rates

of 82%); (2) the number of potential subscribers (individual/institutional);
(3) the resources available to sustain the journal (i.e., staff and fi-
nances); (4) the number of illustrations and other costly reproductions;
(5) the extent of advertising in .he publication; (6) the number of indi-
viduals and disciplines with interest in the journal; (7) the likelihood
that college/university libraries will subscribe to the journal, and

(8) the likelihood of institutional fundii.g (from one or several sources)
versus shoestring financing on an issue-by-issue basis (with minimal

staff and collateral support).
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Consultants advised that sustaining a quarterly journal would re-
quirc a supply of articles for four issues, or one year; a 100-page
journal should publish approximately 48.articles per year. Given a
limited resource base, a limited pool of quality interdisciplinary manu-
scripts, and the current "periodical crisis,"” the journal managers sug-
gested .a format other than a quarterly journal, which would be resource
intensive.

Journal managers commonly expressed a preference for a "safer,"
staged approach to developing a community of interest in a new field.

A staged approach basically employs newslettetrs, monographs, abstracts,
or workshop proceedings to foster interest and attract publishable
artic]es.ls The advantages of a staged approach are readily apparent:
compared to a journal, newsletters and other small-scnale publications
are relatively cheap (from the standroint of staff size and finances)
and could disseminate information on the latest developments in the
field to potential journal subscribers. Eventually, given sufficient
interest, the small-scale publication could evolve into a larger
publication with an existing pool of manuscripts. If, on the other hand,
interest flags, a small-scuale publication is in a better position to
withdraw and reconp losses.

The series option received the most support from the Team's con-
sultants. Unlike a quarterly, a series possesses greater flexibility
in its publishing schedule and consequently may be issued once, twice,
or as many times as the publisher desires as long as each issue is predi:-
table and/or well-publicized. Series are often published on a seasonal
basis and the editor is assumed to fulfill his obligation to the sub-
scriber as long as the publication appears within the appropriate time

frame.
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The consultants' opinions, in combination with the Team's evaluation
of the proposed journal's resources and goals, prompted the Teum to

issue Volume 1 of the Space Humanization' Series, which will be published

and publicized on an intermittent basis (resources, articles, and readers
permitting). The Series employed a conservative design (i.e., non-glossy
text papéf and minimal illustrations), consonant with the advice of the
jouri.21 managers. Although the Series is still being distributed, the
general reaction has been positive. The Series apparently is per:eived

as a professional collection of scholarly papers, as indicated by several
orders for Volume 1 from colleges/universitie: where the Series has been
required as a course text and from university/business/government libraries.

The Team currently is exploring the possibility of dis.ributing the

Series through bookstores with relevant special collcctions, through museun

bookstores, and through college/university libraries.‘6

CONTENT

The section on academic and technical scope of the journal (above)
defines the general content of the journal. An additional consideration--
emphasized by the Team and by consultants--is the absolute necessity of
publishing high-quality articles. By employing an interactive manuscript
review process, the staff, authors, and reviewers can pool their multi-
disciplinary expertise to produce detailed and high-quzlity articles.

The readership profile of a journal is important not only to fiscal
stability but also to journal content. Consultants were unable to agree
on the audience to which the journal should be directed. While one expert
suggested that the journal “aim at the general reader,"” Dr. Bluth declared

that "rather than be one more journal amung many, distinguished (énli]

by a different topic, this journal could represent a qualitative change



in journals in social science that could have an impact on the discipline
itself."” Dr. Blutih contends that a new interdisciplinary journal should
establish common definitions of core concepts and prblish studies treating
social science concepts as hypotheses subject to experimental verification
(comparable to physical science hypotheses). Dr. Bluth feels that develop-
ment aloﬁg such lines will encourage physical scientists to consider

social sciences more seriously and will enhance a trend already ar work

in the social sciences.

Survey data documents broad interest across technical and professional
discipiines, which would seem to provide support for a relatively specializec
journal. The first volume of the Series was somewhat broad in conception
and appezl, with an emphasis on political science a2nd policy-making
interests. To date, distribution indicates intercst by professionals
within those disciplines (rcflected in the journal's assignment as n course
text) and by professionals in other fields (reflected in sales of the

first volume, despite explicit advertising of the journal's content).

EDITORIAL BOARD AND REVIEWER SYSTEM

The editorial board and revicwer system is designed to assure high-
quality articles by promoting expert review and interactions among staff,
authors, the editorial board, and the revicwers. Tb: jour.al elitorial
board and reviewer : ystem can be formulated using the preliminary matrix.
The board can be compriscd of as few as three editors representing Impact
Analysis, Orbital Human Factors, and General Space Social Science. Howaver,
the wide-ranging nature of Impact Analysis and General Space Social Science
may require the attention of more than one editor.

The individual(s) charged with editing Impact Analysis articles should

have competence in the various sub-fields (e.g., technology assessment and
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social impact assessment) and a broad understanding of Impact Analysis
literature which evaluates space and non-space technologies. The

Impact Analysis editor should be capable:of comprehending the nature of
space technologies, particularly those with high probabilities of near-term
implementation. In this case comprehension could be based on strict
technical competence or on high-level lay competence. The Impact Analysis
revievers should possess in-depth knowledge of particular space techno;
logies (e.g., communications satellites and Earth-sensing satellites)

and of relevant impact analyses.

The editor responsible for Orbital Human Factors (OHF) articles
probably should demonstrate broad familiarity with psychology and a facility
for moving comfortably among the numerous OHF dimensions. The OHF editor
should be well acquainted with research on groups working in isolated
environments. The editor should be assisted by: (1) reviewers cxpert
in personnel selection/training; (2) reviewers with experience in research/
data on people working in stressful, exotic environments (e.g., Antarctica,
submarines, and 3eal bs); (3) reviewers with expertiss in designing
work, living, and leisure facilities for use in hostile environments.
(including, if possible, a representative of Skylab or space laboratory f’
design groups); (4) reviewers familiar with the research or personnel
procedures developed by the military, Kibutz management, and other insti-
tutions requiring highly mobilized work forces; (5) reviewers with exper-
tise in cross-cultural communications; and (6) reviewers with knowledge
of civil and criminal law and their relevance to the space environment.

The General Space Social Sciences editor(s) should have exceptionally
broad capabilities, singly or in combination. Reviewers would be very
numerous in this area, ultimately including most of the major social

science disciplines. Suggested General Space Social Science reviewer
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groupings include: (1) economists expert in capital formation, equity
structures, income distribution, and international/dcvelopmental
economics; (2) political scientists familiar with the American policy
process, public opinion measurements, and the introduction of technical
and social innovation into society; (3) international relations special-
ists proficient in the role of technology (including military techmology)
in international affairs, technology transfer, and the role of technology
in shaping political power; (4) historians with knowledge of the role of
science and technology in the development of society and the impact on
society of opening new territory; (5) philosophers with specialties

in epistemology, cosmology, and metaphysics; (6) sociologists expert in
social organization; (7) anthropologists knowledgeable in both physical
and cultural anthropology; (8) literature scholars familiar with science

fiction; and (9) educators expert in space education.

Other Editorial/Business Practices

The Space Utilization Team conducted interviews of numerous experts,

seeking timely information on editorial/business practices central to

new journals. The Team then synthesized their advice on several important

matters, including:

(1) Determining Number of Issues. A journal issued less than four

tives per year must be mailed at a higher postage rate. Four is the
nininun number of issues '/hich must be mailed each year to qualify for

second class postage rates.

(2) Dating the Issues. Journals often run behind schedule, particu-

larly small journals dependent on volunteers and on authors who receive
no monetary reward. One common approach describes issues by season
rather than by month. To avoid confusion, four issues could be published

in one calendar year.
67
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(3) Pricing the Journals. A standard subscription price formula is

the number of issues per year times the price per issue (the cost per issue
is discussed in the potential funding nechanisms section). Since the
demand for academic journals tends to be inelastic, journals can be sold

at somewhat higher subscription rates than would be justificd by the above
formula,‘élthough recent declines in subscribers should be consi-

dered before pricing the journal. A single issue price for the Series

of $5.00 (plus postage and handling) does not appear to be prohibitive,
based on preliminary ditribution figures.

(4) Pricing for Back Issues. Before a publisher begins to charge

more than the subscription price for back issues, the potential subscribers
must be permitted to discover the new journal. Most publishers wait for
2 or 3 years before at least doubling the subscription price for back

issues.

(5) Estimating the Number of Subscribers. Journal experts warn that

frequently new journals succeed in inverse proportion to the number of
disciplines included in the journal's scope (although this may seem

at first counterintuitive). Selling general journals is more difficult
because the expert cannot easily evaluate the journal's overall relevance
to him. The most successful journals explicitly define ongoing editorial
purpose(s).

(6) Providing Free Subscriptions. The trend is to limit free or

exchange subscriptions severely--or to climinate them altogether.
Library "exchange'" subscriptions are another matter, since in most cases
libraries will act as a single agent, purchasing several copies at reduced
rates.

(7) Advertising. Journal managers agree that little if any advertising

can be sold at the outset. A decent circulation rate is required before
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advertising space can be sold in sufficient volume, and at a sufficient

price per page, to make advertising worthwhile.

(8) Staffing the Journal. Given the fledgling market and limited

resources available for a space social science journal, journal manage-

ment and overhead should be kept to a minimum: (a) a part-time editor

to assigawarticles and maintain purpose/direction of the publication (pro-
posed salary: $9,000); (b) an editorial board composed of reputable
scholars is recommended; such a board would serve on a volunteer

basis and would be concerned with periodic reviews of journal content

(liaison with editor via telephone); (c) managing editor (faculty volunteer

paid a minor stipend to act as "traffic cop," sending articles to
appropriate reviewers, handling liaison with printer, and answering corres-
pondence; (d) reputable reviewers in the various disciplines represented
by the journal; reviewers would be responsible for critically evaluating

manuscripts (usually unpaid, but credited in staff box); and (e) student

volunteers for miscellaneous tasks.

(9) Paying for Articles. Few academic journals pay for articles.
In the era of "publish or perish," most authors are eager to publish their
material and will forego payment. No compensation w  provided for any

of the articles in Volume 1 of the Series.

(10) Providing Reprints. If possible, the publisher should include

exact dates for reprint availability in the production schedule. The

printer often handles reprint sales.

(11) Reviewing Books. Book reviews constitute an important section

of scholarly journals. Because of the shortage of competent reviewers, ary
individual reviewer is often in great demand. From the receipt of the book
to actual publication of the review can take up to eighteen menths.

Devel-

oping a pool of competent volunteer reviewers might shorten this delay.
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POTENTIA], FUNDING MECHANISMS

The Ceorgetown Team analyzed journal production costs, sales
receipts, and outside funding sources, basing its estimates on consulta-
tions with experts and the financial experience gained by producing the

first volume of the Space Humanization Series.

Production Costs and Sales Receipts

The following analysis is summarized in Table 8 (p.71), which details
production costs, receipts, and deficit levels for a quarterly journal.

The statistics in Table correspond roughly to the costs of producing
Volume 1 of the Series, which was held to a bare minimum budget by a
variety of means.

Printiug costs (including typesetting) approxiwmated $3.00 per copy
for a printing run of 2,000 copies, with an additional 1,000 copies
averaging $1.75 per copy and each 1,000 copies above 3,000 averaging
$1.50 per copy. While these costs may be somewhat lower than average,
they are competitive with general market prices for printing a conmservative-
style journal such as the Series (2-color cover with no illustrations/
designs, standard 6'"x 9" format, 120 trimmed pages on 60 pound paper,
and perfect binding).

Overhead cnsts (including salaries, rent, te.¢phone, and office .
supplies/operations) totaled $6,000, a very conservative figure which
incorporates the experts' low estimate for minimal part-time editing.

The overhead figure thus assumes cheap or volunteer labor of very high
quality.

The marketing/distribution cost of $3,000 likewise represents a low

figure, with primary emphasis on simple direct mail advertising to an
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TABLE 8

MINIMUM/MAXIMUM COST/RETURN ESTIMATE PER ISSUE (QUARTERLY)

2,000 copies @ $3.00 each, printing cost
Overhead (salaries, rent, telephone, etc.)

Marketing and Distribution

2,009 copies @ $6.00 each, sales price

Deficit (assuming all copies sold)

71

$6,000

$6,000

$3,000

$15,000

$12,000

$3,000



established mailing list and on favorable review publicity (in essance,
free publicity). Marketing costs, in particula-, can vary widely,
reflecting the cost differential between such options as advertising
through simple flyers versus purchasing advertising space in other journals
or purchasing relevant mailing lists. The $3,000 estimate for marketing
could eaéily rise to $15,000-20,000 for the early issues of a new journal,
according to journal managers.

Setting a selling price for the journal is a complex yet central task.
One successful direct mail publisher states flatly that the publication
must be sold at a price which triples basic costs or risk bankruptcy}7
While a non-profit organization could operate at a lower margin--say 2%
times basic costs——publishers must allocate sufficient funds for marketing
and improving journal quality in the face of steadily rising cos%s.
and growing competition among specialized journals.

New journals therefore must budget funds to penetrate the market and
to maintain a viable position in the market. ‘However, journal managers
generally agreed that a selling price of $6.00 per journal copy (exclu-
sive of postage and handling) constituted an upper price limit beyond which
sales resistance would be encountered. If all copies of a single issug
were sold (an unlikely prospect) at $6.00 per copy, the total sales revenue
would be $12,000, a figcre $3,000 short of the bare minimum expenditures
of $15,000. A selling price of 37.50, generally considered prohibitively
high, would be necessary just to cover the bare minimum budget--yet
costs could easily rise well beyond that level. The annual figures for a
quarterly journal would approximate the following: $60,000 total production
costs; $48,000 total income (assuming sale of all copies); and a deficit

of §12,000 annually.
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The bottom line seems apparent: a space social science journal

breaking into a new market would need outside funding support.

External Funding Sources

To obtain information on available sources of support for a social
science, ;pace—related journal, the Georgetown Team interviewad three
financial development consultants and investigated resources at the Foun-
dation Center Library. These consultations and the Team's experience 18
form the basis for the following conclusions.

(1) Foundations, A space-related social science journal would be
considered esoteric by most foundations. As a consequence, a great deal
of time and effort could be applied to searching for a grant--with doubt-
ful results. On balance, fourndation funding is not likely in-the absence
of foundation trustee(s) with both strong interest in the space field and
an understanding of the importance of integrating the social sciences
into the field. But there are very few foundation officials with known
interests in the space sciences. While this situation may be altered
in the future by the advent of greater space activity and the generational
change in foundation staffing, the Foundation Center couldn't identify
any past/current grants to a journal with a space-related focus--and
other sources could verify.only two small grants by foundations for
space-related research.

(2) Corporations. Corporate donations could be sought from the

aerospace companies with a greater chance of success. However, such
support undoubtedly would bring the journal's objectivity into serious
question. Corporate grants could only be accepted in very limited circum-

stances, if at all. Funds from non-aerospace corporations are pcssible

but unlikely.
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(3) Public Agencies. The National Science Foundation, the National

Academy of Scicnces, and the National Endowment for the Humanities indi-
cated that they are unlikely to support an unproven journal in the space
social science field. Although NASA might have a legitimate interest

in supporting a space social science journal, the journal's reputation

for indep;ﬁdence and objectivity would be tarnished, possibly irretrievably.
NASA might consider the option of publishing special ¢> rtate-of-the-art
papers or monographs as an alternative form of communication which would
better serve in-house priorities.

(4) Individuals. Peisonal donations constitute the most promising
source of support for new ventures.” The first volume of the Series was
funded largely through individual contributions. However, close per-
sonal ties with donors are essential as a basis for mutual trust.

Fundin, a specialized journal inevitably is associated with institu-
tional relationships. Funding is unavailable from most sources unless
the journal is associated with a specific institution--such as a uni-
versity, a separate research institute, or other non-profit organization--
with separate and relatively secure operational funding procedures. It
would be more difficult to secure funds for an organization established
for the purpose of publishing a journal.

In summary, the specialized journal market has expanded rapidly
during the past two decades but is showing some signs of slowing down
because of increasing inflationary and competitive pressures. Smaller
journals (with circulation below 2,000) have difficulty attracting
advertising and thus must rely on sales and any available outside

support. Publishing experts believe that a space-related social science

journal is feasible but warn that little or no advertising can be expected
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in the initial development/production stages. Obtaining an absolute
minimum of $12,000 (and more likely $15,000-30,000) per year for jc.rnal
support would be necessary for a period of about three years, to establish
the journal's viability. This task would be difficult, ¢'beit not impos-

sible.
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FOOTNOTES

1. National Commission on Librarics and Information Science, Effective
Access to the Periodical Literature, April 1977.

2. August Fruge, '"Beyond Publishing: A System of Scholarly Writing and
Reading," Scholarly Publishing, July 1978, p. 301.

3. Joseph Raben, a professor of English, recalled that his interest in
the impact of computers on the discipline (an interest shared by a growing

number of colleagues) led to the journal, Computers and Humanities (circu-
lation 1,400).

4. James L. McCartney, "Confronting the Journal Publication Crisis,"
The American Sociologist, 1976, Vol. LI, p. 145.

5. Jar' Magarrell, "Coping with the Crisis in Periodical Literature,"
The Chronicle of Higher Education #3.

6. Interview with James McCartney, editor, The American Sociologist.

7. Study by King Research for the National Science Foundation, 1978.

8. National Commission on Libraries and Information Science, op.cit.,
p- 16.

9. McCartney, op.cit., p. 149.

10. Interview with Herb Costner, Social Science Division, National
Science Foundation.

11. National Jommission on Libraries and Information Sciences, op.cit.,
p. 17.

12. SSP was established too late to be of utility to the journal
feasibility study.

13. The Space Utilization Team exprcsses its appreciation to John Stravhorne
of Capital Systems Group (a publishing consultant firm) for identifying

several of the experts subsequently consulted and delineating salient issues
of journal publishing.

14. John H. Langley, "Starting a New Journal," Scholarly Publishing,
October 1970, p. 75.

15. Professor Mullins, Indiana University, is conducting pioneering re-.
search into optimal means of developing an "iavisible network (or college)"
of scholars potentially interested in exchanging ideas.

16. College/univevsity libraries include numerous special collections,
including those in the following fields: humanities (394), social .
scienzes (880), business and finance (1,760), law (806), medicine (1;955),
religion (996).
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17. Joseph Karbo, The Power of Money Management, Sunset Beach, CA: Finan-
cial Publishers, 1977.

18. A Team member was director of research for a major foundation for
eight years.
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1. Definition of Space Utilization

The opportunities cveated by space have prompted serious consi-
deration of a proper definition of space industrializatfion/utilization.
James A. Downey, General Chairman of NASAs Marshall Space Sflight Center,

provided a sound outline of the salient characteristics at the AIAA/MSFC
Symposium on Space Industrialization on May 26-27, 1976:

Space industrialization basically involves effective
utilization of the extraterrestrial environmeats to produce
products or to provide services of value to Earth.
in such a program are the following objectives:

1. The developm nt of the capability for the ccmmercial
processing in space of unique and valuable materials and
pharmaceuticals.

2. The support of future public service projects in
space that will provide significant social and economic re-
turns. For example, large public platforms in space offer
opportunities for a variety of low cost communications, in-
cluding TV, and electronic mail services. '

3. The introduction and development of new techniques
and concepts to satisfy national needs, such as conversion
of solar energy to electrical energy in space and its trans-
mission to Earth for public use.

4. The development of significant advancruents in the
extended space capabilities required to accomodate future
new space initiatives, including the development of space
operations and construction bases needed to fabricate and
erect the large structures needed for accomplishing future
public service missions.

5. The development of permanent occupancy of 8pace by

mro, an essential ingredient in truly exploiting the potential
uses of space for industrial ourposes.

Inherent

11. Réieéant So&ial Scienceg

A) Business and Management

1) Business and commerce, general

2) Accéunting

3) Business statistics

4) JInyestment and securities

S) Business management and administration
€) Industrial management

7) Marketing and purchasing

8) Transportation and puvlic utilities
9) Insurance

10) International business

11) Personnel Management

12) Lahor and industrial relations
13) Business Economics

14) Operations research

ORIGINAL PAGE I8
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B)

c)

D)

E)

F)

G)

)

1)

Communications

1) Communications, general
2) Communications, media
3) Communications, theory

Fsychology

1) General psychology

2) Psychometrics

3) Industrial psychology

4) Physiological psychology
5) Social psychology

6) Environmental psychology

Public Administration

1) Public policy
2) Urban and regional planning

Anchrdpology

1) Plysical anthropology
2) Cultural anthropology

Economics

1) Uistory of cconomics

2) Economic systems

3) Econometrics and r:zihewmatical cconomics
4) Tnrexnational ecopomics

5 ?Qu «rrial organization and public policy
“Y 1-.3¢ economics

7) Eccuomic development

History
1) Modern hjstéry
2) Liistory of science

Geography

Political Science

1) Covernment
2) International relations
3) Interxnational )law and organization
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J)

K)

M)

N)

Sociology
1) Sociological methods
2) Social organization

3) Sociological theory
Education

1) Science education

2). Social science education

Architecture and Planning

1) General architecture
2) Environmental Design

Philosobhy
1) Gereral philosophy

2) Philosophy of science

Reiigion-and Theology
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GEORGETOWN UNIVERSITY
WASHINGTON, D.C. 20057
GRADUATE SCHOOL

OFFICE OF THE DEAN

Space Utilization Team
June 1, 1978
Dear Colleague:

The social sciences and humanities are confronting numerous questions
and issues raised by recently developed prospects for the large scale
utilization of outer space. Serious proposals to industrialize or otherwise
develop or utilize space have stimulated 2 number of individual ana group
research efforts, which are now considering the potential implications of
space utilization from various professional perspectives.

The broad participation of the social sciences/humanities community
is important to planning and perhaps one day implementing a program of
systematic space utilization. Consequently, under NASA sponsorship, the
Space Utilization Team has begun to make a preliminary assessment of the
size, needs, activities, growth potential, and appropriate role of the
professional community currently concerned with the potential implications
and impacts of a large scale space utilization program (a brief description
of this research is enclosed).

We would request that you:

(1) Please take the time to complete the enclosed survey and return to:

The Space Utiiization Team
The Graduate School Office
Georgetown University
Washington, D.C. 20057

(2) Attach or send under separate cover any materials that you would
like indicating your background, interest, or involvement in the social
scilences and humani._ies aspects of space utilizavion, for example: resume,
curri. ‘um vitae, books, articles, speeches, papers, course outlines or
descra; .1ons, and other pertinent work(s).

The results of this survey will be tabulated in late 1978 and will be
provided to NASA for research and program planning. We appreciate your kind
cooperation, which is essential to the success of this project.

Sincerely yours,

a0

T. Stephen Cheston
Principal Investigator

\
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THE SPACE UTILIZATION TEAM, GEORGETOWN UNIVERSITY, WASHINGTON, D.C., 1978

Since the launch of Telstar in 1962, corporations, governments, and
non~profit educational institutions have relicd more and more on products
and services provided from space. In the 1970s, producers and consumers
have placed an increasing emphasis on space applications employing satel-
lites, such as LANDSAT. The 1980s promise even greater demand to utilize
the unique attributes of the space environment, bolstered by a new age of
space transportation built around NASA's Space Shutt’e.

The opportunities created by space have prompted serious consideration
of a proper definition of space industrialization/utilization., James A.
Downey, General Chairman of NASA's Marshall Space Flight Center, provides
a sound outline of the salient characteristics:

Space industrialization basically involves effective
utilization of the extraterrestrial environments to produce
products or to provide services of value to Earth. Inherent
in such a program are the following objectives:

1. The development of the capability for the commercial
processing in space of unique and valuable materials and
pharmaceuticals.,

2. The support of future public service projects in
space that will provide significant social and economic re-
turns. For example, large public platforms in space offer
opportunities for a variety of low cost communications, in-
cluding TV, and electronic mail services.

3. The introduction and development of new techniques
and concepts to satisty national needs, such as conversion
of solar energy to electrical energy in space and its trans-
mission to Earth for public use.

4. The development of significant advancements in the
extended space capabilities required to accommodate future
new space initiatives, including the development of space
operations and construction bases needed to fabricate and
erect the large structures needed for accomplishing future
public service missions.

5. The development of permanent occupancy of space by
man, an essential irngredient in truly exploiting the potential
uses of space for industrial purposes.

A growing number of scholars and policy-makers have suggested that the
rise of space industrialization/utilization should be accompanied by on-going
assessments of impacts on the social fabric. These professionals contend
that man's future in space involves more than a mere evaluation of the
technical and scientific feasibility of various projects. Economic, social,
legal, political, and value issues must be addressed as new capabilities
permit previously improbable adventures in space. This "pioneer" stage of
space Industrialization offers a unique opportunity to address these critical
social issues beiore key technoliogical decisions are made.

*  ATAA/MSFC Symposium on Space Industrialization, May 26-27, 1976, p. ii.
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Working under a NASA grant supplemented by modest private donationms,
the Space Utilization Team at Georgetown University, under the direction
of Dr. T. Stephen Cheston, is beginning to prepare for the potential
impacts of large scale utilization of outer space by conducting a preli-
minary study which addresses two related ohjectives:

(1) To evaluate the pertinent social science community

The Space Utilizaticn Team is initiating a preliminary
assessment of the professional community concerned with human
aspects of space utilization, focusing on such characteristics
as size, activities, needs, and growth potential. The tools
employed in the evaluation include: (a) a survey of social
scientists, (b) a current literature search on space indus-
trialization/utilization and related public policies, (c) a
review of university-level courses on space utilization, and
(d) the development of a preliminary matrix which identifies
social science and humanities disciplines and sub-disciplines
that are potentially relevant to space utilization.

(2) To assess the feasibility of a relevant journal

The Space Utilization Team is conducting a feasibility
study to assess the academic and financial requirements of
a scholarly, interdisciplinary journal which concentrates
on the human factors of space utilization. Suchk a journal
would seek to improve the quality of discussion by facilita-
ting the exchange of space utilization information and reflec-
tion. The tentative journal format includes original articles,
updates on relevant technological developments, and progress
reports on research in related {ields.

Other on-going functions of the Space Utilization Team include:
liaison with participants in the public policy-making process; active
membership on the Board of Trustees and on the Tower from Space Committee
of the Universities Space Research Association (a group of 51 major
American universities); coordination of the Georgetown University Faculty
Working Group on space developments; and the development of graduate=-
level courses in the area. The Space Utilization Team also coordinated
the social science aspects of the 1977 Princeton University Conference
on Space Manufacturing Facilities. The Space Utilization Team is currently
organizing a half-day seminar, "Human Factors of Outer Space Production,"”
for the annual meeting of the American Association for the Advancement of
Science.

Dr. T. Stephen Cheston, principal investigator ou the NASA study, is
associate dean of the Graduate School at Georgetown University. Dr, Cheston
is assisted by a staff of four research assistants with expertise in such
fields as human values, technology transfer, journalism, and international
relations.
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LIST DF SURVEY RESPONDENTS

Adrien, Pierre-Marie
Inter-American Development Bank
Project Analysis Department #746-A
801 17th Street, Northwest
Washington, D.C. 20577

Alexander, Ceorge
Dean, University of Santa Clara Law School
Santa Clara, California 95053

Alvarez, Rodolfo

University of California at Los Angeles
Department of Sociology

Los Angeles, California 90024

Anderson, Paul
(Self-employed)

3 Las Palomas

Orinda, California 94563

Antley, Eugene

Edinboro State College
Department of Social Science
102 Hendricks Hall

Edinboro, Pennsylvania 16412

Ashworth, Clark D.
University of Washi.gton
w5-10

Seattle, Washington 98195

Audlee, Bob, Jr.

Murlas Brothers, Inc.

400-2 Totter Pond Road
Waltham, Massachusetts 02154

Baer, Michael A.

University of Kentucky
Department of Political Science
1615 Office Tower

Lexington, Kentucky 40506

Bainbridge, William
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SINGLE DISCIPLINE, TECHNOLOGY-KEYED MATRIX

PROBLEM AKEA: Potential for widespread death and property damage from
earthquakes '

Background: A recent study reports that "Senator Ala~ Cranston
(D. ~ California) told the Senate: 'The United States today faces
the greatest potential danger from earthquakes that we have ever
faced before. It is only in the last decade or so that our pop-
ulation has become concentrated in major cities and along our
coastal regions, and major construction has occurred on landfill
and other unstable soils.' 1f California were to experience to-
day an earthquake corparable to the 1906 San Francisco quake, Cran-
ston said, deaths could number in the tens of thousands and the
property damage could exceed $20 btllion. Some 70 million Ameri-
cans live with a significant risk to their lives and property, ac-
cording to the National Academy of Sciences . . . Only 8 percent
of imericans can ~:tely ignore the earthquake hazard.” (1)

RELEVANT SPACE TECHNOLOGY: Satellite-based earthquake prediction systexc

Background: A satellite-based earthquake prediction system has
been describ»d in several studies as one option for increasing
the timeliness and accuracy of earthquake predictions. (2) 1In
March 1979, the European Spz-~e Agency and the Council ~{ kurope
announced a joint program, expected to be in full swing by 1990,
which utilizes data from ground stations, satelliter, and a“‘rcraft

in an attempt to supply data which will aid earthquake prediction
in ten European countries. (3)

RELEVANT SOCIAL SCIENCE DISCIPLINE: Sociolngy, especially human and
social organization response to disaster predictious

Discussion: Sociologists studying hura: ~eaction to disaster pre-
dictions are beginning to dozument an i.teresting, and in some
quarters, unexpected phenomenon. Public predictions of major dis-
asters may, on balance, be more costly in lives end dollars than
withholding of such information. ‘Scholars warn that earthquake pre-
' dictions might lead to mass migration of people and industries,
a drastic drco in real estate v...' s, reduced tax revenues, and
wvidespread unemployment for remaining residents. The social chaos
which might accoxpany such pred.ctions is a potential Impact of
reliable predictions, not to mention pred:ctions with a lengthy
time span, or even incorrrct rredictions. Some experts have con-
cluded that earthquake prediciion research should be immediately
discontinued because of the p~tential social effects. (4) Others
present empirical research which suggests that earthquake pre-
dictions have little, .f any, socio-economic consequences. (5)
The British journal, Nature,ccncluded in 1973 that "the prospects
for soclety are neither unliormly good nor uniformly bad, and there
is still time, but relativ. 'y little, to explore the ways in which
good prospects can be encouraged and bad ones minimized."

Thus, the most recent -tw:iv by the Commission on Sociotechnical
Systems of the National Ac»’emy of Sciences concluded: 'Constructive
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use of this new prediction technology will depend to a con-
siderable extent on the accuracy and reliability of our know-

ledge about how people and organizations will respond to these
predictions and warnings."” (6)

Social scientists have an important opportunity, and responsi-
bility, to coordinate and dissewinate relevant findings in this
field before final decisions as to the usefulness of earthquake
prediction technologies are reached, and well before any imple-
mentation of such technologies. Studies of the technisal feasi-
bility of such technologies should be augmented by socio/political/
economic impact analyses of earthquake prediction devices.

-

SOME FUTURE RESEARCH PRIORITIES: Empirical studies of forecast effects;
comparison of different countries' puhlic policies toward prediction;
impact of administrative structures on prediction outcome.

NOTES:

(1) Editorial Research Reports, Advances In Science, Washington,
D.C., 1979

(2) National Aeronautics and Space Administration, Outlook for
Space, Washington, D.C., 1976.

Wall Street Journal, "Tracking Tremors,” April 18, 1979.

INSIGHT, the National Space Institute, January 1979,

(3) Science News, March 31, 1979, p. 31.

(4) Garret Hardin, Stalking the Wild Taboo, 1973, pp. 123-134.

(5) Dr. Eugene llaas, Institute for Behavioral Sciences, the
University of Colorado, New York Times, May 15, 1976.

(6) cited in "Earthquake Forecas:s: The P.rils of Prediction,”
The Futurist, June 1979, p. 233,
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i PROBLEM AREA: Declining access to c:cision makers of the general public,
\ accompanied by the rise in special interest representation
) and lobbying create a society improperly represented.

\ PROPOSED SPACE TECHNOLOGY: Two-way interactive satellite communication
i systems, as suggested in the Rockwell and Aerospace Cor-
portation studies. Such a system has been tested by Congress.(l)

RELEVANT SOCIAL SCIENCE DISCIPLINE: Political science, especially citizen
participation and interaction of technology and politics.

‘. o p e

Discussion: Many observers have proposed utilizing two-
way, interactive satellites as a means of promoting low
cost "remote testimcny." It i1s argued that such facilities
would encourage the citizen who is normally not able to
be represented in Washington to provide his/her views
) to lawmakers. While initial experiments have denonstrated
' the theoretical usefulness of such a system, (2), certain
quantitative data developed by Professor Norman Nie of
the University of Chicago (3) suggest that as viewers
are exposed to advanced television concepts, political
participation declines. Moreover, if che new systems
are not limited to political participation, that is
if expanded entertainmeat choices accompany the new
..8ystem, one can expect actual political participation
to. decline. The impact of this study, while not definitive,
, provides insight into possibilities not suggested by
i _proponents of the two-way systems. . Perhaps the insights
: generzted in the study of political participation can
' be applied to the new interactive technologles so as
“to encourage greater levels of participation.

P
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FUTURE RESEARCH NEEDS: To establish a definitive relationship between
political participation and exposure to new communications technologies;
to study the level of participation, as well as the makeup of those
participating in current two-way interactive situations.

NOTES: (1) See Fred B. Wood, et al,'"Videoponfeféncing via
Satellite: Opening Congress to the People," the George
Washington University, February 1978.

(2) See Ben A. Franklin, "2 Mayor and Aides Confer fer
2 Hours on Satellite TV," New York Times, Nov, 21, 1978.

(3) Norman H. Nie, "Future Developments in Mass Communications
and Citizen Participation,"” in Political Science and the
Study of the Future, Albert Somit, editor, Hinsdale, Il1,

The Dryden Press, 1974, p.132-154.
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MATRIX TABLE 1

Preliminary Discipline-Keyed Matrix

DISCIPLINE OHF IMPACT GENERAL SOCIAL SCIENCE

Tier A Tier B

Anthropology X : X
Architecture X X
Business X 0 X X
Communication X X X
Design X X
Economics X X X X
Education X 0 X X
Geography X
History 0 X X
Int'l Relations 0 X X X
Law X X X X
Philosophy o X
Political Sci. o X X X
Psvchology X o X
Public Adm. X X X
Sociology X X X X
Key:

X - discipline with primary applications
0 ~ discipline with secondary applications
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MATRIX TABLE 2

General Social Science - Tier A

Discipline Institutionalization Public Perspec- Military
‘ of Space Indust, tive and Policy Aspects

Anthropology

Architecture

Business X X

Communication

Design

Economics X X X

Education 0 X 0

Geography

History X X X

Int'l Relations X X X

Law X X

;hilosophy

Political Sci. X X X

Psychology 0 0

Public Adm. X

Sociology X 0

Key:

X - discipline with primary applications
0 - discipline with secondary applications
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MATRIX TABLE 4

Orbital Human Factors

.

Design of Procedures
) Orbital Facilities for Personnel
Discipline Selection Training Stay Times 1in Space in Orbit
Anthropology 0 X ()
Architecture X
Business X
Communication X X
Design X
Economics X X X
Education X 0 o
Geography
History
Int'l Relations O 0 i
t
Law X X X X .
Philoscphy 0
Political Sci. 0 i
PGVoholog;Jm X X X X X
Public A;;. X X
.:Tc;;logy | X X X X X
K X - fincipline with primacy application
o . «lactpline with necondary application

——— ; o R



P -

SAMPLL’ BIBLIOGRAPHY

I. DEFINING THE TECHNOLOGICAL PARAMETERS OF THE STUDY

The Acrospace Corporation, Prelininary Definition and Evaluation of
Advanced Space Concepts, NASA Contract NASW-3030, June 30, 1978.

The Hudson Institute, The Next 200 Years in Space, October 23, 1975,
KHI-2352-RR.

National Aeronautics and Space Administration, Outlook For Space,
NASA SP-386, January 1976.

Rockwell International, Space Industrialization: Final Briefing, NASA
Contract NAS8-32198, Part 1, July 7, 1977, Part II, March 23, 1978.

United States House of Representatives, Committee on Science and Tech-
nology, Future Space Programs, No. 63, January 24, 25, and 26, 1978.

1I. USEFUL BIBLIOGRAPHIES/DIRECTORIES

American Association for the Advancement of Science, Office of Science
Education, EVIST Resource Directory: A Directory of Programs and Courses

in the Field of Ethics and Values in Science and Technology, Washington,
D.C., 1978.

Aspen Institute For Humanistic Studies, Humanistic Aspectc of Space Ex-
ploration: Annotated Bibliography, Aspen, Colorado, August 1970.

Dennis Livingston, Bibliography (on non-technical literature on space
activities and their impacts on human affairs), unpublished paper, Dazpart-~

ment of Political Science, Rensselaer Polytechnic Institute, Troy, New
York, Fall 1976.

Mark A. Shields, Social Impact Assessment: An Analytical Bibliography,
Brown University Paper 74-P6, Providence, Rhode Island, October 1974.

United States Department of Enevgy, Satellite Power Systems {(SPS) Bibli-
ographies, Washington, D.C., Janucry 1979.

Jesco von Puttkamer, Long Range Planning For Space Flight, National Aero-
nautics and Space Administration, Washington, D.C. (undated).

III. IMPACT ANALYSIS

General Studies

Amwerican Academy of Political andS$Social Science, Thé'Anﬁéls, -
Vol I: Social Coals and Indicators for American Society, May 1967.

Richard N. Andrews, “Impact Statements and Impact Assessment,” Environ-
mental Impact Assessment, edited by Marian Blissett, Engluneeriug Foun~
dation, 1976, p. 11-23.

J- L et PR

s e aem Ceme e a caen e v
RN ca LT



o, -
ke

~

2

Raymond A. Bauer, Social Indicators, Cambridge, MA, MIT Press, 1966

Joseph F. Coates, '"Some Methods and Techniques for Comprehensive Im-
pact Assessment,"” Technological Forecasting and Social Change, June
1974, p. 341-357.

Vary T. Coates, A Handbook of Technology Assessment, US DOE Contract
No. EG-77-G-01-4040, March 1978.

bavid Henry, "Social Indicators and Technology Asscssment," Futures ,
Volume 5, April 1973.

0.E.C.D., Social Assessment of Technology:A Review of Selected Studies,

Paris, 1978.

Peter G. Sassone, "Social Impact Assessment and Cost Benefit Analysis,"

Methodology of Social Impact Assessnent, edited by K. Finsterbusch
and C.P. Wolf, Stroudsburg, PA, Dowden, Hutchinson, and Ross, Inc.

Aerospace Impact Assessments

Marvin J. Cetron, Potential Impacts of Teleéommunication'Technblbgy
on U.S. Cities, Arlington, VA, Forecasting International, 1974.

Vary T. Co.tes, Technology Aqseqs"ent o‘ é Space Station, George Wash-
ington University, Program in Science, .:chnology, and Public Policy,
1971,

Gerard Colm, The Impact of the United States Ci§i11a5'8§éce‘Prqgra3

“on the U.S. Economy, National Planning Association, Washington, D.C.
. 1906

Michael K. Evans, The Pconomic Tmpact of NASA R&D’ Spending, NASA Contract

NASW-2741, Chase Econometric Assoblates, April 1976,

Paul K, Grogger, "An Environmental Impact Matrim of the Use of Extra-
terrestrial Resources,” Symposiun of Ninth Lunar Planetary Science
Conference, 1978. : ~

Mary A. Holman,"Econonic Impact of Manned Space Program in the South,"
Monthly Labor Review 1968.

Mary A Holman, The PolitiCal Economy of the Space Program, Palo Alto,
CA, Pacific Books, 1975.

Neil P. Hur1é§. "Satellite Communications: A Case.Stqdy of Technology's

Inpact on Politics," Review of Polities, April 1968, p, 170-190.

International Btoadcasting Institute, The hew Communcations Technolggy

and its Social Img}icationq roport of a symposium of the IBI, 1971,
e,

Lillian Levy, edltor, Space' Itq Impact on Han and Society, New York

Norton, 1965, .

CAmear e Sams b reeeasmea b o

an T e

s 0.



William Miernyk, et al, The Impact of Space and Spqpc-Relafed Activiites
on a Local Economy, Boulder, Colorado, University of Colorado, 1955.

Office of Technology Asscssment, "Applications of Technoiogy in Space
Working Group," Washington, D.C., May 21, 1979.

Leonard Silk,"The Impact on the American Economy,” in Outer Space:

Prospects for Man and Society, edited by Lincoln Bloonfield, Englewood
Cliffs, NJ, Prentice Hall, 1962.

United States Department of Energy, Office of Energy Research, Solar
Power Satellite Project office, Societal Assessments, October 1978.
--SPS International Agreements ‘
~~Military Implications
~-Fipancial Management Scenarios
--Preliminary Environmental Assessment
--Public Acceptance

J.Peter Vajk, "The Impact of Space Coldnization»bn World Dynamicé,"

Technological Forecasting and Social Change, 1976, p. 361-399,

IV. ORBITAL HUMAN FACTORS

G.T. Béregovoy; et ai""On Man's Adaptation to the Operator's Work Under
Stressful Conditions of Space Flight,” IAF-78—A-56 XXIX Congress, IAF,
Oc tober 1978.

H. Rusééll Befnafa and Peter Killworth, "Scientists aﬁa'Mériners at Sea,"

MTS Journal, April 1976, p. 21-30.

A.B. Blackburn, et al, "Psychological Adjhstﬁeﬁt aE a Small Antarctic
Station; An MMPT Study," Polar Human Biology, 0.G. Edholm and E. Gua-
derson, editora, W. Heinemann Medical Books, London, 1973. ‘o. 369-383.

B.J. Bluth "Alternative Social Structures in a Vacuum, The Industrial-
ization of Space, American Astronautcal Society, 1978, volume 36

e

Joseph Brady, Behavioral Analysis of Motivatioqal and Emotional Inter-
actions in a Programmed Environment, Johns Hopkins Universicy Tech-

nical Pepoxt, April 1978.

~ H. Calloway, editor, numan Bcology 1n Space Fl;ght Néw York Acacdexy
of Sciences, 1¢66. , .

G.D. Cooke, "Ecology of Space Travel,” in Fundamentals of Ecology,E P
Odum, Philadelphia, PA, 1971.

”Henry S.F. Cooper, A House In Space New York Halt,Rinehart & Winston,

1976.

J.H. Earls, "Humén Adjustment to an Exotic Environment: The Nuclear
Submarine,” Archives of General Psychiatry, 1969, p. 117-123.



: ‘h;\;’fr‘"

et . g

o

E S

George Washington University Medical Center, Department of Medical and
Public Affairs, "Studies of Social Group Dynamics Under Isolated Con-
ditions. Objective Summary of the Literature as it Relates to Potential
Problems in Long Duration Space Flight," GW-SCD-74-0IR, August, 1974.

R.L. Helmreich, et al, "A Critical Reviw -f the Life Sciences Project
Management at Ames Research Center for the Spacelab Mission Development
Test III," NASA Technical Paper #1364, NASA, Januvary 1979,

M. Maryuma, "Design ?rincip]es for Extraterrestrial Commdnities," Futures,

1976, p. 104-121.

C.J.G. Perry, "Psychiatric Selection of Candidates for Space Missions,”
Journal of the American Medical Association, 1965, p.99-102,

S.G. Rosen, "Mind in Space," USAF Medical Service Digest, 1976, p. 4-17.

S.B. Sells and E.K.E. Gunderson, "A Social System Approach to Long-
Duration Missions,” Human Factors in Long-Duration Spaceflight Wash-
ington; D.C., National Academy of Sciences, 1972.

J.T. Shurley, et,al, "Ecopsychiatric Aspects of a First Human Space
Colony," Proceedings: Third Princeton/AIAA Conference on Space Manu-
facturing Facilities, 1977. .

W.M. Smith and M.B, Jones,'"Astronauts, Antarctic Scienfists, and Per-
sonal Autonomy," Aerospace Medicine, 1962, p. 162-166.

Space fcience Board, National Academy of Scienééé, Human Factors in
Long Duratjon Spaceflight, Washington, D.C. 1972,

S.P. Vinograd (Ed.), Studies of Social Group Dynamics Under Isolated
Conditions, NASA Contractor Report, NASA CR2496, Washington, D.C., 1974,

LeR. Walters, “Ethical Aspects of Medical Confidentiality, paper
presented at the Sixth Buffalco Conference on Computers in Clinical
Medicine, Niagara Falls, N.Y., June 1974.

V. GENERAL SPACE SOCIAL SCIENCE

Tier A ~- Public Perspectives and Policy

William Sims Bainbridge, The Spaceflight Revolution-A Sociological Studz.
New York: Wiley aund Sons, 1976.

Charles Chafer, "Space.Policy and the Public Iﬁgerth° The Role
of Conflict Management Techniques," Space Humanization Series,
Vashington, D.C., Institute for the Social Science Study of Space, 1979.

Luther P. Cerlach, "Technological Innovation and Social Exploration
in Economic Growth and Energy Development,: Space Manufacturing 1I-
Proceedings of the Third Princeton/ATAA Conference. May 9-12, 1977,

John M. Logsdon, "The Space Shuttle Decision. Technology and Political
Choice," Journal of Contemporary Business, August 1978.




John M. Logsdon, The Decision to Go to the Moon, Chicogo, University
of Chicago Press, 1970. '

Jack D. 'Saimon, "Develooing Space Policy," paper pfesented at the
XVIII Annual Convention of the Internatxonal Studies Associlation,
March 16-20, 1977.

--Military Aspects
Leonard David, "Military Uses of Space,” The Industrialization ofASpace,

Volume -36 of Advances in the Astronautical Sciences, American Astro-
nautical Society, 1977,

Maxwell Hunter, "Sttategic Dynamics and Sbaco—based Laser Woaponry,"
October 31, 1971, unpublished paper.

Philip J. Klass, Secre t Sentries in Soace, New Yoik Prentice Hail, 1970.

J.I. McNaughton, "Space Technology and Arms Control," Law and Politics
in Space, edited by M, Cohan, 1964

Ceorge S. Robinson, "Militarization and the'Outér'Spnce'Troaty -- Time
for a Restatement of Space Law,” Astronautics and Aeronautics, February
19?8, po 26-290 .

J.E. Smart, "Strategic Implications of Spate Activities," étrategic
Review, 1974.

--Economic Institutlonalization of Space Activity

.
W.A. Good, et al "Structuring the International Harketplace for Max-
inum Socio—Economic Benefits from Space Industrialization," paper.
presented at the International Astronautical Federation, XXX Congress,
September 16-22 1979.

Philomena Grodzka and James Tevepaugh, "Expanding NASA's Charter to :
Facilitate Space Utilization," The Industrialization of Space, Volume ly
36, Advances in the Astronautical Sciences, American Astronautical -
Society, 1977. - '

'Michoél Kinslé}, Outer Space and Inner Sanctuno, New Yoik, John:ﬂiley
and Sons, 1976.

Robert Poole, Jr;, "Hidden Perils in Ganernnent Suppott for épacg Act-
ivities," The Industrialization of Space, Volume 36, Advances in the
Astronautical Sciepces, American Astronautical Society.-l977u

G. Harry Stine, “Governmental and Industrial Roles in Initiation of
Space Industrialization,” The Industrialization of Space, Yolume 36
Advances in the Astronautical Sciences, American Astronautical Sciences,
1977.

Tier B =- ).y ¢ ¢

Joseph Engel, "Startup Economics for a Space Manufacturins Enterprise,”

paper presented at teh Fourth Princeton Conference on Space Manufaeturing.
May 14-17, 1979.



,._4
P, .

T

ACIE

——

Mary A, Holman, The Political Economy of the Space Program, Pacific .
Books, 1974, T

Mark M. Hopkins, "A Cost-Benefit Analysis of Space Manufacturing '
Facilities," Space Manufacturing II-Proceedings of the Third Princeton/
AIAA Conference, May 9-12, 1977, New York: American Institute of

Aeronautics and Astronautics, 1977.

Seyom Brown, et.al.,-Regimes for Ocean, Outer Space, and Weather,
Washington, D.C.: The Brookings Institution, 1977.

Don E.“Kash, The Politics of Space Cooperation, Lafayette, Indiara:
Purdue University Press, 1967.

Stephen Gorove, "Soverecignty and the Law of Outer Space Re-Examined,"
Annals of Air and Space Law, No. 2, 1977,

J.D. Salmon, "Satellite Solar Power and Space COlcnization: Developnent
of International Public Policy,” Mankind on a Spaceship, edited by
D.W. Orr and M.S. Soroos (forthcoming).

Leon Golden, "Technological Optimism and Tragic Pessimism in Classical
Greek Culture," Paper presented at the Sympusium "Humanities and the
Space Adventure: An Interface," Pensacola Junior College, Pensacola,
Florida, March 31, 1978,

George S. RUbinson, Living in Outer Space, Washington, D.C.: Public
Affairs Press, 1975,

Villiam Sauber, The Fourth Kingdom, Midland, Michigan: Auari Corporatica,
1975,

Jody Brant Smith, "Spacc and the Sublime," Paper presented at the
Symposium, "Humanities and the Space Adventure: An Interface,"
Pensacola Junior College, Pensacola, Florida, March 31, 1978.

Farin W. Akins, "Isolation and Confinement: Considerafions for Cp]oniza-
tion”, The Industrialization of Space, Vol. 36 of Advances in the
Astronatuical Sciences, San Diego: American Astronautical Sciences.

Paul L. Csonka, "Space Colonization: An Invitation to Disaster?”,
The Futurist, October 1977, pp. 285-290,

Magorah Maruyama, "Design Principles for Terrestrial Communities,"

Futures, April 1976, pp. 104-121,

Beatrice Diamond Miller, "Human for Space Settlement," Paper presented
at the American Anthropological Association meeting, Washinjton, D.C.,
November 18, 1976.

Ton.Allen, The Quest: A Report on Extraterrestrial Life, New York: Chilton,
1965.

{ichael A, jichaud, "Negotiating with Other Worlds," The Futurist,
Ap‘ril 1973. PP. 71"77&




-:.\,_i”-f

S

Carl Sagan (Ed.), Communication with Extraterrestrial Intelligence, -
Cambridge: MIT Press, 1973.

Walter Sullivan, "What If We Succeed," Cosmic Search, Vel, 1, No. 1,
January 1979.

Eugene M. Emme, "Space and the Historian," Spaceflight, November 1973,
PP. 411-417.

Constance McLaughlin Green and Milton Lumask, Vanguard: A History,
New York: Braziller, 1971,

Bruce Mazlich (Ed.), The Railroad and the Space Program: An Exploration
in Historical Analogy, Cambridge: MIT Press, 1965.

Patrick Moore, Space: The Story of Man's Createst Feat of Explorationm,
New York: Natural history Press, 1969.

R A .- [N




s SO

COURSES IN SPA: 5, UTILIZATION

ANTIOCH COLLEGE, Yellow Springs, Ohie  "“pace Exploration: Scientific,
Social, ard Political Implicr: ions," 211 1979, Professors Harrel!
- ~a and Don Myatt.

CallFORNIA STATE UNIVERZITY, NORTHRINC: JNorthridge, C.lifornia. "Man's
¥»v Up To The High Froutier,"” Swmm . - 5. B,J “luth, Ph.D., assistant
p:ofessor of sociology.

CALIY¥ORMNIA STATE UNIVERSITY, NO2 «. vk, Northric e, Califoinia. “updiie
on Space,” Sumwer 1979. B.J. t:ot- . 7h.D., assistant professor of sociology.

GEORGE WASHINGTON UNLIVERSITY, &.-.ington, D.C. "A. Evaluation of Space

Irdustrialization,” Fal{ 1977. Stewart Umpleby, Ph.D., management sciences
department.

GEORLE WASHINGION UNIVEPSITY, vashingten, D.C. “i:sues In Space Policy,"
1975 and 1978. John Logsdon, Ph.D., program in policy studies in science
anl rechnology.

GEORGETOWN UNIVERSITY, Washingtsr, R.{" "The High Frontier: Technology,
Diplomacy, and Yuman Values,” Spring 1978. T. Stcphen Cheston, Ph.D., graduate

school; Father John Langan, department of theology; Wesley Mathews, Ph.D.,
department of physics.

1CJA STATE UNIVERSITY, Ames Iowa. "Our Future In Space," Fall 1979. Robert
F. Brodsky, Ph.D., dcpartment of aerospace engineering.

LOCKX HAVEN STATE COLLEGE, Lock Hav:=n, Pennsylvania. '"Space Anthropolozy,"
1977 and 1978. Darlene Thomas, Ph.D., department of anthropclogy.

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, Massachusetts. “'Space
Colonies,” 1976 and 1977.

MASSACHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, Massachusetts. "“Policy
Issues of Space Industrialization,"” 1977.

MILLERSVILLE STATE COLLEGE, Millersville, Pennsylvania. ‘"America's Space
Program, " 1977.

RENSSELAER POLYTECHNIC INSTITUTE, Troy, New York. "The Pclitics of Outer
Space," 1977 and 1978.

SAINT OLAF COLLEGE, Northfield, Minnesota. “Life After Earth? Liberty
and Its Future," 1977. Howard 1. Thorsheim, Ph.D., department of psychology.

SAINT OLAF COLLEGE, Northfield, Minnesota. "The Human Factor in Long
Duration Space Flight," 1978. Howard 1. Thorsheim, Ph.D., dcpartrent
of psychology.

SAINT OLAF COLLEGE, Northfield, Minnesots. "Exopsychology,” 1979. Howard
1. Thorsheim, Ph.D., department of psychology.

SAN JOSE STATE UNIVERSITY, San Jose, California. "Space Sociology," 1978.
Alvin Rudoff, Ph.D., department of sociology. .

STANFORD UNIVERSITY, Stanford, California. "Space Colonization,” 1978 and 1979,



T N

UNIVERSITY OF CALIFORNIA, BERKELEY, Berkeley California. "Technolozy
Assessment of Space Developments," 1972, School of Law.

UNIVERSITY OF CINCINATTI, Cincinatti, Ohio. "Sociology of Space Set:.le-
ments,"” Summer 1979. John C. Wingett, Ph.D., department of socioloygy.

UNIVERSITY OF HOUSTON AT CLEAR LAKE CITY, Clear Lake City, Texas. 'Aero-

space World," 1975 and 1979. Roger E. Bilstein, Ph.D., department of
history.

UNIVERSITY OF HOUSTON AT CLEAR LAKE CITY, Clear Lake Cily, Texas. 'rfroa
Aviation to Aerospace,' 1974. Lloyd Swenson, Ph.D., department of history.

UNIVERSITY OF MARYLAND, College Park, Maryland. "Th: Tulitics of Space,

Energy, and Resources," 1978. Paul E. Werbos, Ph.D., department of political
science.

UNIVERSITY OF NEBRASKA, OMAHA, Omaha, Nebraska. 'The Philosophy of Space
Exploration," 1979. Conzalo Munevar, department cof phkilosophy.

UNIVERSITY OF NORTH FLORIDA, Jacksonville, Florida. "The Space Venture,"
1974-1977. Jay S. Huebner, Ph.D., department of physics.

UNIVERSITY OF NORTH FLORIDA, Jacksonville, Florida. "The Colonizition
of Space,” 1976-1978. Jay S. Huecbner, Ph.D., department of physics.

UNIVERSITY OF WISCONSIN, Madison, Wisconsin. '"Anthropology, Outer Space,
and Futures," 1978. Robert 0. Miller, Ph.D., department of anthropolezy.

COURSES WITH SEZCMENTS RELEVANT TO SPACE UTILIZATION

AMERICAN UNIVERSITY, Washington, D.C. "How To Invent the Future,” 1978.
Jerome C. Glenn, Ph.D., adult education division.

AMERICAN UNIVERSITY, Washington, D.C. “International Commnication,” 1976
James Morentz, Ph.D., department of international affairs.

BATES COLLEGE, Lewiston, Maine. "Psychology and Science Fiction,” 1973.
Drake Bradley, Ph.D., department of psychology.

CALIFORNIA STATE POLYTECHNIC UNIVERSITY, Pomona, California. ‘"Environzental

Psychology," 1975-present. Toni Farrenkopf, Ph.D., department of psych-
ology/behavioral science.

CALIFORNIA STATE POLYTECIHNIC UNIVERSITY, Pomona, California. “Futuristics,"

1977 and 1978. Toni Farreankopf, Ph.D . department of psycholegy/beahavioral
scicnce.

CALIFORNIA STATE UNIVERSITY, Chico, “alifornia. "Science Fiction/Science
Fact," 1978.

CARNEGIE-MELLON UNIVERSITY, Fittsburgh, Pennsylvania. "Technology and

Social Change," annually. Joel A. Tarr, Ph.D., program in technology
and the humanities. '



Y

koA

e

DREW UNIVERSITY, Madison, New Jersey. 'Man's Future," 1970-present.
Roger Wescott, Ph.D., department of anthropology.

GEORGE WASHINGTON UNIVERSITY, Washington, D.C. '"Policy Issues in
Science and Technology,'" 1979. John Logsdon, Ph.D., program in policy
studies in science and technology/department of political science.

HARVARD UNIVERSITY, Cambridge, Massachusetts. '"Extreme Environments,"
1970-present. Chester M. Pierce, M.D., department of psychiatry/education.

INDIANA STATE UNIVERSITY, Terre Haute, Indiana. "Social Change," 1967-
present. Eugene V. Smith, Ph.D., department of sociology.

JOHNS HOPKINS UNIVERSITY, Baltimore Maryland, 'Introduction to the

Experimental Analysis of Behavior,” 1967-present. Joseph E. Brady,
M.D., school of medicine.

MARSHALL UNIVERSITY, Huntington, West Virginia. "Utopian Sociology,"
1979. Richard 0. Comfort, Ph.D., department of sociology/anthropology.

MARYMOUNT MANHATTAN COLLEGE, New York, New York. '"Science, Technology,
and Society,”" 1978. Mona 0. Cutolo, department of sociology.

MICHIGAN STATE UNIVERSITY, East Lansing, Michigan. "Technology, Society,

and Public Policy," 1971-present. Donald J. Montgomery, Ph.D., departoent
of materials science.

MICHIGAN STATE UNIVERSITY, East Lansing, Michigan. "Technology Assessment,"
1975-present. Donald J. Montgomery, Ph.D., department of materials science.

NIAGARA UNIVERSITY, Niagara, New York. "Senior Seminar in Sociolegy,' 1978.
William McDaniel, Ph.D., department of sociology.

NORTH CAROLINA STATE UNIVERSITY, Raleigh, North Carolina. "Alternative
Futures," 1978. Robert L. Hoffman, Ph.D., division of university studies.

UCLA, Los Angeles, California. "Sociology," 1977-present. Rodolfo Alvarez,
Ph.D., department of sociology.

UNIVERSITY OF ALABAMA AT HUNTSVILLE, Huntsville, Alabama. '"Sociology of
the Future," annually. Donald E. Tarter, Ph.D., department of sociology.

UNIVERSITY OF HAWAII, Honolulu, Hawaii. "Sociology of Science," 1979.
David Swift, Ph.D., department of sociology.

UNIVERSITY OF KANSAS, Lawrence, Kansas. "Communications in the Future,"
1977-present. Department of speech and communications.

UNIVERSITY OF KENTUCKY, Lexington, Kentucky. 'Special Problems of New

Towns," alternate years. Michael E. Baer, Ph.D., department of political
science.

UNIVERSITY OF MARYLAMD, College Park, Maryland. ''History of Technology,"
1975-present. Thomas Crouch, Ph.D., department of history.

. : f

e B onae



UNIVERSITY OF MARYLAND, College Park, Maryland. "The Politics of Global

Survival,"” 1975, 1976, and 1978. Paul Werbos, Ph.D., department of political
science.

UNIVERSITY OF MINNESOTA, Minneapolis, Minnesota. "Responses to Stress

and Extreme Environments,”" 1976-1979. Michael K. Popkin, M.D, school
of medicine.

UNIVERSITY OF NORTH CAROLINA, Chapel Hill, North Carolina. "Science and

Policy, " 1975-present. Dietrich Schroer, Ph.D., department of physics
and astronomy.

UNIVERSITY OF NORTH CAROLINA, Chapel Hill, North Carolina. 'Physics and

Society," 1969-present. Dietrich Schroer, Ph.D., department of physics
and astronomy.

UNIVERSITY OF TEXAS, Austin, Texas. '"Social Psychology,' 1977. Robert
KHelnreich, Ph.D., department of psychology.

UNIVERSITY OF TEXAS, Austin, Texas. "Research Methods in Social Psychology,"
1977. Robert Helmreich, Ph.D., department of psychology.

UNIVERSITY OF TULSA, Tulsa, Oklahoma. "Science, Technology, and Society,"
1971-1974. Nancy Feldman, Ph.D., department of sociology.

UNITED STATES MILITARY ACADEMY, West Point, New York., "Political Philosophy,"
1978. Major Francis Butler, Ph.D., department of philosophy.

UTAH STATE UNIVERSITY, Logan, Utah. "Current Problems and Trends in Edu-

cation," 1977 and 1978. Richard S. Knight, Ph.D., department of secondary
education.

UTAH STATE UNIVERSITY, Logan, Utzh. '"Values and the Future," 1977. Richard
S. Knight, Ph.D., department of secondary education.

VIRGINIA POLYTECHNIC UNIVERSITY, Blacksburg, Virginia. 'The Politics of
Energy," 1976-1978. Jack Salmon, Ph.D., department of political science.

ADDENDA

UNIVERSITY OF CENTRAL FLORIDA, Dr. James Ragusa, department of economics.

1978. An analysis of the economic and organizational aspects of future
manned space stations.

O N I aad md



gt

JOURNAL FEASIBILITY STUDY CONSULTANTS

Editorial Structure

Mark Carroll
Director, Publications
National Park Service

Judy Holoviak
Assistant Publications Director
American Geophysical Union

Richard Belknap
Publications Director
National Academy of Science

Joseph Raben
Editor
Computers and Humanities

James L. McCartney
Editor
Sociological Quarterly

Darlene Thomas
Editor
Anthro-Tech

Anita Devivo
Assistant Publications Director
American Psychological Association

Michael Ledeen
Editor
Washington Review

John Loosbrock
Editor
Air Force Magazine




-
%

"~y

U 3

[N

e

3.’

Walter J. Burghardt
Editor
Theological Studies

William Beech
Editor
American Political Association

William O'Brian, S.J.
Editor
Hispano-Italic Studies

Elmer Broxson
Editor
America

Virginia Vogel
Contemporary History

Distribution

Beth Stolpee

Account Executive (small journal advertising)
Dorothy Kexrr & Associates

Alphonse F. Trezza
Executive Director
National Commission on Libraries and Information Science

Earl Coleman
Earl Coleman Enterprises (journal/book publishing)

Jim Luckwood
American Libraries Association

Margaret Young
CGale Research Company

Mr. Bradford
Subscription and Circulation
Library of Congress

R e i



i

o,

Ry

.. €

o BT

R T

.‘\-‘

-

Paul Weber
Circulation
Georgetown University Library

Format/Design

John Strawhorne
Capitol Systems Group

John Wengle
Merkle Press

Bill Wedertz
Vol. 1, No. 1

Mel Blum
Associated Graphics

Sharon D. Breitschwerdt
Professional Graphics Printing Company

Hood A. Roberts
Roberts Information Service

Journal Scope and Alternatives to Journal Format

Joshua Menkes

Group Leader

Technology Assessment Working Group
National Scilence Foundation

Herbert Costner
Director, Social Sciences
National Science Foundation

Sarah Rhodes
Information Science Program
National Science Foundation



{
)

P S

B s
T vl VT T MY SIS 18 o

Leonard Bruno
Social Sciences Division
Library of Congress

Nicholas Mullins
Indiana University (expert in developing new communities of interest)

ORIGINAL PAGE IS
OF FOOR QUALITY

e

‘ak e oAt

~ae



